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FOREWORD 

^^^OR SURCEnY A^O ITS RESrONSlBILITIES 
There is considerable controversy as to whether the term “minor 
surgery should be letamed, since it is well loiosvn that senous com 
))licatioiis may follow even the simplest type of surgical operations 
I personally fa'ot retention of the term, if for no other reason than 
to indicate that certain types of operations are more difficult tiaan 
others, furthermore, its abolition would etert little influence on the 
fact that many phjsicians and surgeons often perform operations be 
yond the limits of their skill and Imowledge It is granted that to the 
inadequately trained surgeon operations of slight magnitude com 
monly designated as minor surgery.’ are m reality maior surgery to 
that indiNidual and vice versa The important feature which should 
bfi appreciated by all surgeons is that they must carefully assay their 
ability, making sure that they ate not only able to perform the opero 
tion, but of more importance, arc able to tokc core of the compUca 
t:ons iihich may deielop donng that operation or during the postop 
eiahve course 

The purpose of this volume is to describe the manifestabons of the 
less complicated lesions and describe the pteopeiaUv e and postopera 
ti\e cate as well as the technic of the operations designated as minor 
surgery Various organs m the body are included m the discussion 
although the treatment of lesions m organs such as the bram, lung 
and liver, nhich are enclosed w the various major cavibes of the body, 
IS considered too complicated to be classified as minor surgery Ex 
elusion of these organs is based largely upon the fact that they are 
relaUvely inaccessible and are vital to life lakewise the treatment of 
mahgnant disease, except for basal cell carcinoma and slow growing 
tumors of die skm or mucous membrane, must be considered major 
surgery, largely because radical and complicated operahons are usu 
ally required for adequate treatment 
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Jt 2S also our purpose to call attention to tJie more imporfatit com 
plications which may develop in minor surgcr) and to present meth 
ods for their prevention 

Infection occurs with surprising frequency in minor surgery owing 


technic Although all surgeons would a^ee that wearing a mask is 
essential in abdominal or chest surgery manv would not hesitate to 
remove a cyst or small tumor of the skin without wearmg one This 
erroneous attitude is presumably erplained on the assumption that if 
infection does develop following minor surgical procedures it r-nn nt 
be senous enougli to jeopardize life and it is therefore not essential 
to take the usual precautions even though it is well known that the 
peritoneal cavity is much more resistant to bactena than is subcu 
taneous tissue Such a careless attitude is obviously inexcusable par 


emphasized as common causes of infection 
Hemorrhage is a complication tliat frequently converts a relatively 
minor operation into a major one At times it results from msuSaent 
knowledge of anatomy on other occasions from inadequate knowl 
edge of technic 

Inadequate knou.Iedge of anatomy is a frequent cause of the poor 
performance or failure of an operabon This deficiency is naturally 
A » AAmm/inl n »Si® MniTvined siirrcon hut it is abo 

peraf 
eon is 

well trameu ui »uigik.ui ai - w ^ « Je be- 

cause of anomalies that are particularly common in certain parts of 


Inadequate examination ol the patient is a cuimtion cause oi poui 
results even tliough tlie operation was performed correctly Any of 
a number of complicating chseases including hypertension nephritis 
and tuberculosis may give nse to disastrous results even when the 
operation was of slight magnitude and performed correctly The fact 
this error can cause such senouS consequences makes it impera 
live that the physician esamine e%ay patient thoroughl) even though 
^ ^ lotnvia] Improper evaniinalion 

e of poor results. For eraropJe 
nudlme of the antenor surface 
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of the neck or lack of appreciation of diagnostic possibilities may 
give nse to the senous error of operabng on a thyroglossal duct cyst 
m the physician s office under the mistaken diagnosis of sebaceous 
cyst Careful examination in the presence of such lesions usually will 
re\eal a cordhke structure leading upward from the superficial nodule 
into the deep structures of the neck 
Error in diagnosis is a common and important cause of poor results 
m minor surgery Although the error may be caused by careless and 
hasty examination as mentioned abo\e it is probably due more fre 
quently to lack of experience m the physician Errors in differentiating 
basal cell from squamous cell carcinoma and fibroadenoma from car 
cinoma of the breast are common examples of diagnostic errors which 
may lead to senous results m minor surgery or more accurately in 
surgery which was considered to be minor 
Insufficient training m snrgicof technic, as discussed in the first para 
graph is perhaps the most important cause of poor lesuUs \n minor 
surgery It may be responsible for innumerable complications includ 
mg mfechon hemorrhage incomplete removal of the lesion delayed 
healing and malfunction Obviously the only answer to this problem 
IS better trainin'* *" ~ ’ 

not possible for 
Likewise it is o 

others These features are beyond the control of the profession How 
ever it is a responsibility of the surgical profession to improve its 
standards and training and a responsibility of the medical profession 
in general to support the principle that a surgeon must be sufficiently 
well trained not only to perform the operation m question but also to 
take care of complications which may anse at the operating table and 
in the pabent s convalescence from such an operation 

Warren H Cole M D 
CorisuhJng Editor 



THE TREATMENT OF OPEN WOUNDS OF THE HAND 
\IiatAEL L Mason MD FACS* 

The pnnciples of management of open wounds of the hand are the 
same as those applying to open wounds anywhere The functional loss 
which may follow such injuries has given them a special interest to 
the surgeon while their frequency in every wall, of life particularly 


geon IS interested from the hme of his internship onwards since in 
juries of the hand are the most frequent wounds he is called upon to 
treat 

The pnnaples of management of open hand injuries may be tersely 
epitomized as follows 

1 Protect the open wound unmediatety from all further injury- 
mechanical chemical bactenal 

2 Determine the ertent of the injury 

5 Transform the open contaminated wound into a clean wound at 
the earliest possible moment 

4 Excise devitalized tissue 

5. Repair deep structures immediately if conditions permit and if 
primary healing can be antiapatcd 

6 Close the wound by suture or skin graft as soon as it is safe to 
do so immediately in most cases 

7 Apply compression dressing and put the hand at rest on a spl nt 
until healing has occurred 

8 The goal of surgery is functional restoration 

It would serve our purpose to d scuss these pnnaples in connection 
with the presentation of cases recently cared for on the Service of 


of the cases will require much further surgery before they can be con 


y,oro the Department of Surgery SorAmes^ Umten ty Medjcal School tnd 

AttendiDS Surgeon Passavant Hosp taL 
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THE THEATMEST OF OraN TVOUNDS OF TJIE HAND 
CASE UPMH No 97M5) 

A 31 year old dairy employe stumbled and fell cutting the palm of his nght 
lid oa a clean mdk bottle at about 2 F m A totaniciuet was 



i prepared for immediate surgery Examination of the hand in 


. V— 


MICHAEL L. MASON 


6 

Thp 


washed with white bar wap and water The dressing was then 
imga , 

T 




Hemostasis ellerted the arm was again elcsated for a m note and the cuff aga n 
inflated to 250 mm of mercury where it was kept unt I the final dress ngs had been 
■ppLcd 

Nerve and tendon repair was earned out The lei dons were first sutured eod 
to end w th silk placing first a tens on suture m eacli stump about 1 cm from the 
cut end and tying ll e oppos ng stumps to e ch other The opposed ends were then 
tacked together accurately end to end w iK very fine silk sutures pass ng only 
through the outermost layers of the tendon sheath Aftrr repa ring the five tendons 
individually the median nerve was sutured end to end with 7 0 ophthalm e s Ik 
taking care to obtain acei rate conespondence of the two cut ends The sutures 
passed only through the sheath of the nerve and not through the substance of the 
nerve itself The volar carpal I gamrnt was repaired and the wound closed accurately 


A number of principles of care are illustrated in this case as fol 
lows 

The Decision as to Whether or Not Tendon Repair Should Be 
Undertaken as a Primary Operation —That decision is made largely 
on the surgeons judgment as to whether or not be can anticipate 
healing by primary intention If such healing can be anbcipated pn 
mary nerve and tendon r^ir are permissible If primary healinc 
cannot be anticipated primary nerve and tendon repair are not indi 
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cated This judgment is based on seseral factors Tune since injury is 
an important consideration Ordinarily if ilie injury js over four hours 
old no type of tendon repair should be attempted Occasional!), m 
the very exceptional wound tendons over the dorsum of the hand 
I e over the metacarpus (not in the carpal tunnel) may be repaired 
if the four hour limit is shelly exceeded Never should this time limit 
be exceeded for anj other tendons In case of the tendons in the 
digital sheaths we must never exceed a limit of two hours between 
injury and time of repair and here in most cases an hour should be 
taken as the limit There is nothing magical about time that in itself 
precludes tendon repair The reasoning back of such strict tune limita 
lions are much the same as those which contraindicate primary closure 
of wounds over eight hours old namely the danger that contaminants 
may have had time to gam a foothold in the tissues and cause trouble 
especially in poorl) vascularized tendons In the case of tendon divi 
Sion it is practically always necessary to make accessory incisions 
through undamaged tissues and the surgeon must he reasonably cer 
tarn that he is not carr)ing invasive organisms into nonnal tissues 
Tendon is poorly vascularized and is very susceptible both to infec 
bon and to pressure resultant from infiammatory exudate Minor ii^am 
matory reactions which may be of little or no importance in areolar 
tissue or muscle will often lead to marked disturbance m tendons and 
even il destruchon does not occur will cause seriously crippling ad 
hesions 

There are other considerabons as well as time upon which decision 
to perform primary tendon repair is made The surgeon must seek out 
possible sources of contamuujtion How was the wound sustained? If 
by a clean or relatively clean agent he need not fear primary inoculation 
of valent organisms If on the other hand the injury was due to human 


'a>- i. 11 invasive uactena may hxve been introduced into the 

wound from vn »!. *1- 

was the 

Did the 

from fir 

the v\ ou 

Have p 

gency lu lepau leiiuonsi* 

Can the wound be closed prunanly after tendon repau? If pnmarv 
closure cannot be acomplished then the tendon repair must wait and 
be done as a secondary procedure under proper skm flaps It may be 
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possible to close the wound hy means of split grafts but these cannot 
be laid over tendons or oier the site of tendon (or nerve) suture In 
such cases a pedunculated flap will be needed and tendon repair per 
formed under it at a later date 

The nature of the injury is important Tendon repair is more hJcely 
to succeed in sharply cut inased or lacerated wounds than in crushing 
severely contused wounds Certainly extensive tendon repair would 
be inadvisable in such wounds as punch press injuries \Vhere com 
pound fractures are present at the site of tendon injury it is rarely 
advisable to perform a tendon suture 

■n,^ r ,1.^ 1 1 I , nf fpnffnn jp 


Lastly the surgeon should remember that secondary repair oi 
divided nerves and tendons can be undertaken three to five weeks 
later m a wound that has healed by primary intention If, however 
disturbances in hcalmg supervene or frank infection develops or 


ill adi'ised primary nerve or tendon repair has been perfonned, the 
situation IS much more complicated llie repair will be much more 
difficult and the extensive fibrosis resulting from the inflammatory 

< f » « • i» 

•; I \ ■ I v‘ »sure 

• i; N I . I. . . also 

^ „ ntroJ 

over the original wound, but he does have control over the incisions 
he makes to enlarge it It is seldom possible to locate both tendon 
ends in the wound occasionally the distal stumps are easily located 
by flenng or extending the wnst and fingen more rarely will the 
proximal stumps come into view by anj sort of maneuver Certainly 
"fishing^ for them with forceps is poor technic and not to be recoin 
mended. Even if the two ends can be brought into the field it is 
seldom possible to perform a satisfactory suture with the limited 
exposure usually afforded by the ongmal wound It is much less 
tiavunatinng to the tissues to make clean sharp well planned enlarg 
ing incisions and obtain exposure than to try to secure it by forceful 

specific guides or principles furnish the surgeon with 
. fU, Tr.-.Vins these accessory incisions In all cases an at 
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TIIE TREATMENT OF OPEN AVOUNCS OF TIIE HAND 

cross skin folds transversely They should avoid the midhne of fingers, 
palm, wnst and forearm Over flexor and extensor surfaces, mcisions 
should run transversely while the longitudmal prolongations of the 
incisions should run along the sides of the digits or forearm Where 
It is necessary to cross from the palm or dorsum into the forearm, 
transverse incision is made across Ae wnst to the radial or ulnar bor 
der of the forearm Wounds follow no such simple rules, but the sur 
geon can usually adapt his enlarging incisions to the wound by curved 
incisions from one or both ends the wound and tnaVe them conform 
to the ph>siological pnnaples noted above 
One of the most common faults seen in enlarging wounds is the 
VICIOUS cnss cross incision, i e a longitudinal incision made m the 
midline of finger, wnst or forearm crossing the center of the original 
wound These incisions heal poorly because of the disturbed vascular 
ity and difficult closure of the central area where four points come 
together Under such an incision the repaired nerves and tendons are 
covered over their entire course by the long scar of subcutaneous and 
skm closure The longitudinal scar mvanably shortens and produces 
a flexion contracture of the wnst or finger In a great many instances 
the repair is functionless and secondary operation becomes necessary 
if the patient is to regain function This is exceedingly difficult because 
of the constncting scar which must often be corrected first, a pro 
cedure which may entail a pedicled flap 
Use of the DIood Pressure Cuff to Procure a Bloodless Field. 
-This IS another point m technic illustrated m the case just cited 
While the pnnciple of the bloodless field has been pretty well accepted 
in surgery of the hand, there still seems to be some confusion regard- 
ing the method of obtaining it It must be obtained by means of a 
blood pressure cidf pumped up to about 280 mm of mercury but not 
higher This pressure may be maintained as long as necessary to com 


ij ajiaiii iiuijieu lo -ftW mm ol mercury, and is kept inflated until the 
operation is completed and the compression dressing applied We have 
never experienced any trouble from this procedure even though the 
cuff may has e been inflated for one and one half to two hours before 
the preliminary release to catch bleeders, and for a further two and 
one half to three hours after hgation of bleeders before it is finally 
released Higher pressures tiian those recommended above are pro- 
duced b> the ordinary tourniquet and also by some t^pes of pneu- 
matic constriction apparatus In cases where lugh pressures are pro 
duced and maintained for lobg periods of time, there is no doubt but 
that constrictor paralj-sis may be produced We have never seen it 
occur when the ordinary blood pressure cuff is used as we have out- 
lined 
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CASEli (PMH No OOSIS) 

Th 36 >ea old eeman I pped and thni t h s left hand nto a ce m h ng 
nach ne at S 15 A^( Hewastakra mmed a ely to a 1 osp tal 'vhere a stenie die s 
ng was appi cd and a gra n of moiphine givon end wai then sent to Pa avant 
Memorial Ho p tal where he arrived at 8 4o a M fin June 7 19-16 (one and one-half 



ot the irucKJ 
reta ned a u 


efulhand (F S 2) 
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TIIF TREATMENT OT OPEN WOUNDS OF TIIF HAND 

The features in this case, to be discussed, are the method of han- 
dling avulsed and crushed skin, the use of a splint following surgery 
of the hand, and the value of compressiofn dressings 
Blclhod of Handling As-ulsed and Crushed Skin.-The viability 
of skin, or any tissue, depends upon competent vascular supply 
and/or upon the actual amount rf structural damage the tissues have 
sustained Either one or both of these factors the surgeon must at 
tempt to assess Either or both factors may be produced or furthered 
hy surgery and after care Disturbances of blood supply may be due 
to the injury itself dividing vessels to the area to surgical division of 
small but important vessels, to \enous congestion because of made 
quate support of surface veins, to pressure of edema or hematoma 
shutting off arterial supply Structural damage to the skin causing 
actual tissue death is frequent in crushing, jagged lacerating and 
abrading injunes The surgeon himself may cause it by grasping of 
tissue in heavy forceps, and by altempbng to gam exposure by force- 
ful xetiaction rather than by accessory mcisioas 
Value of the Compression Dressing.— Venous congestion which 
permits stagnation of blood is largely a matter of after care It is often 
detettnused by the initial dressing pul on at operation In this con 
nection the reader is referred to the arbcle by Dr Sumner L Koch 
on the use of compression in surgery Here we find stated most clearly 
and logically the surgical principle of compression as applied to 
uound surgery The value of compression in the prevention of venous 
congestion is common knowledge to all of us m the treatment of 
varicose veins by means of the Unita’s paste boot Its value in skin 
graftmg, botli for free grafts and pedunculated Baps, has been re- 
peatedly demonstrated In the past war compression was an integral 
part of the management of wounds Oftentimes a flap of skin par 
(lally detached from its base but $uU retaining a pedicle may survive 
if, after it has been carefully sutured into place, it is properly dressed 
with a large resilient pressure dressing which prevents the veins from 
becoming distended, and restores to them their natural physiological 
relationship Prps«trp ’» 1 c« 1 — j — .1 - 

winch follow 

The Use o -• ’’1 • 'J ' 

following inju.^ .j leaiure ui tne atter-care of any wound, 

whether fractures are present or not All tissues heal better if kept 
at rest they are better able to combat infecbon, or to prevent the 
development of it if invasive coatammation is present In surgery 
of the hand there are certain specific indications for splinting and 
for the manner of splmtmg to be earned out in vanous types of cases 
Tlie indications for splinting are to put a part at rest during the 
healing following injury dunng the acute stages of acute infections 
to immobilize divided tissues, including tendons and fractured bones 
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until such a tune as they are stnozig enough to carry on their fuac 
tion svithout Support Paralyzed muscles must be kept relaxed and 
protected from overpuU of unopposed antagonists by the use of prop- 
erly devised splints 

The position in which the hand should be put at rest depends some 
what on the type of tissue damage present In general, hands should 
be immobilized in the position of function and m the majonty of in 
junes and in all acute tnfecbtms this is the indicated posibon U’e 
have recently discussed this problem somewhat at length fn con 
nection with a umversal splint for obtaining this position (Figs 6 7, 
8) It IS not necessary here to go into a detailed account of the posi 
tion of function and the underlying reasons for it Suffice it to sa> 
that the position of function is that position in which the hand has 
the maximum of power and use with the minimum of motion It is 

' ‘V • V- » — » 1— » lUa IJ dofSJ 

■ • * s at all 

• swung 

around fonvard and abducted so that its pad faces but does not touch 
the pad of the index finger Unless tendons or nerves have been re- 
paired or unless the small muscles of the hand have been paralyzed, 
immobilizabon in the position of function is indicated Obviously for 
minor in/unes intohing onf> a finger or two the whole hand need not 
be immobilized only the finger or fingers involved, but they should 
be immobilized in the position of function i e in sbghtly fiexed po- 
sition When one finger only is involved, it has been our evpencnce 
that It IS necessary to put the adjacent finger or fingers at rest if any 
significant wound is present 

flow long immobilization needs to be hept up depends on the 
condition In general, parts are lept at rest until they are sufficiently 
healed to permit resumption of function Pmded tendons for example 
require a full three weeks of absolute immobilization before they can 
be allowed motion, and then it must be started gradually not per 
. .• » 

. est 

■ ase 

the 

lu 

p. 

mfianunation is present, splinting is maintained until this subsides 

_ . 1 J L *t, . ->r,T,rlOSed 

, rases 

tient 

• time 

ss 
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CASEm(PMH Ntf 96115) 

This patient was adra tied to Passavant MenWnal Hospital at 4 pai with a Ins 
lory of ba uig cut his left hand on a areolar saw about one and one half hours 
previously Asephe exam nation of the hand revealed a jagged 2^ inch laceration 
across the thenar eminence of the left hand (Pig 8) inability to the thumb 
and sensory loss over the whole volar sui&ce of thumb The patient was m good 
■ond t on for surgery and was talren to the oporatmg room and anesthetic started 
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The fvaJ splated with the wnst in acute fiction and witb the thumb mod 
erately fletcd to relax the sutured nerves and tendons Healing occurred by primary 
intention 

fnlerval fietvyecn Tirne of TTounding and tlie Primary Care 
and llie Indirations for Primary Closure of llie ^ ound — \Vhether 
the surgeon would elect to do a prunaiy closure would depend upon 
a number of factors They all have to do witli considerations as to 
whether or not he feels that he has been able to convert the open 
contaminated wound into a sur^cally clean svound and whether he 
can anticipate healing by pnmary intention He mates this dei.ision 
on several factors One of these is tioic Ordinanly a limit of sve to 
eight liours from the time of injury is considered the interval within 
which a contaminated wound may be rendered surgically clean the 
concept being that while no wound is ever bacteria free six or eight 
hours are required for pathogenic contaminants to become invasive 
It was hoped that local sulfonamides would mcerase this safe mter 
val but clinical proof of this hope has never been furnished The 
practice has been almost universally discontinued In the early part 
of the past war the bnlliant results ascnbed to (he local use of sul 
fonamides were later attributed by fbougbf/ol siJTgeons to conditions 
surrounding the reception of the injuries Time is probably not to be 
taken slavishly as absolute critenon for pnmary closure but etcep 
tions to the nde are rare and onlj under favorable etrcumstances 
would a surgeon consider pnmarv closure of a wound over eight 
hours old 

The conditions under which the wound has been received are un 
doubtedly of significance A wound received under relatively stenlo 
cnndibons bv obiects not seriously contaminated and affecting rcia 


knife used by an autopsy surgeon 
The nature of the wound is to be taken mlo eonsiderat on also A 


instances has been lowered 
with infection and the re 


throat of the patient 
wound or hover over 


a factor It has been w^ell 
* ^ s wound infection is due to 

er rather than at the fmie 
vy come from the nose and 
or aiieiiudiiiA *o look into the uncovered 
it Fingers unsfenle msfrurnenfs questionably 
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Sterile dressings and long exposure of the open wound are all possible 
sources of serious contamination If the wound was covered at once 
with a sterile dressing and has not been exposed to “human contam 
inants” there is good possibility of its being reasonably free of in 
vasive bacteria 

The \ alue of Penicillin —Penicillin was administered m this in 
stance because of the nature of the injury with its associated tissue 
damage beyond the site of actual tissue division Cuts from saws 
rank close to crushing wounds in producing wounds which damage 
tissues and render them less able to cope with healing and con 
taminants Saw cuts also tend to carry in organisms which lead to 
considerable wound disturbance Whether this is doe to carrying in 

*■ ’ a intro 
leansed 
or not 

penicillin has been of value in an individual case such as this has 
been difficult to say It has seemed to me that our results in recent 
cases seen early and accorded satisfactory primary care and m which 
penicillin has been used are not strikingly better than in similar cases 
treated in the prepenicilLn days I do not mention the sulfonamide 
days since I did not use the sulfonamides in acute traumatic cases 
and except for its very occasional use m acute infections have scarcely 
used it at all Penicillin on the other hand has been used quite freely 
not m every case by any means but certainly m a large number of 
instances It has to recommend it besides its bacteriostatic effect a 
reputation for being harmless or practically so a statement that can 
not be made for sulfonamides The effect of penicillin on acute spread 
ing infections has been striking but penicillin will not prevent infec 
tioii m poorly treated wounds 

It must be emphasized here that we are refernng to cases seen 
within a very few hours after injury (^vo to four) m which it is 
evident tliat infection has not yet started and which by criteria estab 
Iishcd m prcpeiiicillin days were suitable for primary nerve and 
tendon repair and primary closure If the case is seen late and infec- 
tion has already developed there is no doubt that penicillin will bring 
the process under control very quickly in most instances I cannot 
feel however that penicillin will permit us to overstep tlie earlier 
established indications for primary closure and tendon repair Nor 
will pemcillm permit us to be less thorough m our cleansing and 
wound excision 

CASE I\ (PMII No 96926) 




F.cf 4 (Case IV) -Avuhion of ngbl tbomb lt> puJJey belt Pnmaty application 
of £dunc!S^ Bal th«e and a Quarter ho„« after m.ury Hie hand on adn,., 
Sion and three months later 
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pedunculated flap as follows The raw suifoce left by excision of skin over the 
dorsum of the wrist was closed by suture, and the area left by excision from the dof 
sum of the hand was co\ ered with a split graft The denuded remnants of the thumb 
were placed under a pedunculated flap on flie abdominal wall Three weeks later 
the flap was further outlined to produce a tubular encasement for the thumb, one 
week later one border of the flap was swung around the thumb and two weeks later 
the pedicle was divided completely 

There are several points of interest in this case (1) immediate ap 
plication of a pedunculated flap. (2) the white avascular areas of 
skin and skin raised up from its undwlying nutrient tissues 

Immediate Application of a Peduneulaled Flap.— The immediate 
application of a pedunculated flap to obtain closure is occasionally 
indicated Where it is needed, it is of inestimable value The pedun- 
culated flap is indicated when tendon and bone are exposed, when 
whole digits are denuded, and in such condibons as the degloved 
hand To leave areas of this sort uncovered leads to inevitable necro 
bis of exposed bone and tendons and months of waiting before covet 


d^bnded, a flap can be applied as a secondary procedure four or 
five days after injury Too often however, the case received four or 
five days after wounding is not found to be sufficiently clean to allow 
the application of a flap 

Skin Which Has Been Subjected to Severe Cruahing and 
Tearing.— The second feature of interest and wnportance is the de 
cision regarding skin which has been subjected to severe crushing and 
tearmg The surgeon is forewarned if he knows how the injury has 
been received because he may then be more wary in taking any 
chances with questionable areas of skin Skin which has been simply 
incised or sharply lacerated is devitalized along its edges only and 
requires httle or no excision If we add a very moderate avulsing 
effect such as may occur if the lacerating agent is very irregular and 
tears the skin pulling it away from its base for short distances, it 
may still not be too greatly damaged and may require only minimal 
excision and proper after care Brush bums and crushing injuries, 
however, produce quite a different effect on the skin There may be 
actual heat effect from the abrasion The skin may be actually crushed 
^death from a very great weight falling on it or passing over it 
There may be added to this, tearing of the skin from its underlying 
tissues, which themselves are crushed and devitalized The slan may 
be separated into its dermal and epidenna] layers 
\\ith a history of severe crushing and abrading the surgeon must 
look very critically at aU wounded sVm, must examme it carefully 
and be liberal ratlier than iniseriy in his excision \Vhite avascular 
skin, m case of an injury with history of severe crushmg, is sure to 
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become necrotic and must be remmed The surgeon must carefully 
scrutinize cnwhed areas which may look satisfactory m order to be 


under which is the necrotic dcnna The appearance of the skin gnes 
some indication of its vitality crushed discolored skin which does not 
bleed and which is separated from its subcutaneous tissues is usually 
nonviable Similarly white avascular areas resembling third degree 
bums are also nonviable and should bo etcised 
Occasionally the decision to etcisc skin can be more easily made 
at the time the blood pressure culf is released while the surgeon oh 
serves the return circulation dunng the stage of reactive hyperemia 
Avascular areas show up a dead white against the bnglit pink of 
well vasculanzed ireas IVhen depending on this test the surgeon 
must wait a few minutes since the hyperemic blush does not come all 
at once but appears later m some areas than in others To be looked 
for also are spots of dusky discoloration m which it is apparent that 
venous return is impeded since such areas may also become gangren 
oils *1116 surgeon must be sure that flaps of skin are not turned back 


split graft can be placed ft tJiis simple siiuuij, iiui.i.uu u -jt 
cable- tbe end result is likely to be more satisfactory than if a pedicle 
has to be raised the reason being that immediate transfer of pedicle 
flaps is not so safe or so certain as delayed transfer 

CASE V (PMJI No 9"8M) 

Jiael2 1947 
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the hand elevtted a voluminons pressure diessiDg and splint were applied and 
penicillin was started 40 000 O/U eveiy three hours Both swelling and p^ sub- 
sided as soon as the hand was splmted H e temperature remained satisfactory 
touching 99 F on one occas on only 

On June 16 s« days after mjuiy the patient w 


IS taken to the operat ng room and 


held wl lie the shm wound was closed Tlteie was nwderale tension at the suture 
Lne but closure was accomplished salisfactonly A voluminous pressure dressing was 
then applied while the hand was held upon the splint in the posiUon of funcUon 
X ray check showed satisfactory repos lion of the fractures although a loose bone 
fragment not felt dur ng reduction may require attention later 

There was no febrile react on tonowing thw surgery and the patient was d« 
d Mged to outpatient status on the Oaid postoperative day Heahng has taken place 
sat sfactOTily with probably not qi tc as smooth a scar as when primary suture 


Secontlaty ound Closure —Tins case represents the application 
of wartime expenenee to civilian practice and is representative of a 
number of cases seen lately m which at time of initial care pninaty 
closure was not deemed safe If the initial care has been adequate 
as It was in the case ]ust cited satisfactory closure can be obtained 
as a secondary procedure If however the initial care has been in 
adequate if there are still large areas of necrotic tissue to be re 
moved dead fingers and large hematomas present surgery five to 
seven days after injury may 1^ very difficult and is much less likely 
to be satisfactory At the time of secondary closure we feel that it is 
possible to secure adequate reduction of fractures by open mampula 
tion through tlie wound providing it 'looks” clean Nerve and tendon 
repair, however we would not itlcmpt and strongly advise against it 
at the time of secondary closure 

\Vliat p-irt is played by penicillin m these wounds is difficult to 
judge 1 think we can assume that penicillin has prevented tlie spread 
of infection from the wound site so tliat the problem of serious 
extending infection has not been a factor Local disturbances how 
ever such as ore seen m those eases in which the initial surgery has 
been inadequate or in those instances m which the wound has been 
dressed daily and secondary contaminants added 'ire not obviated 
by penicillin 

If tire surgeon elects to perform a secondary closure of a wound 
It IS essentia! that the primary care of tlie wound has been earned 
out With the same meticulousness as if a pnmary closure were to be 
done There must be careful cleansuig of the surrounding area then 
of the wound imgatioii of the wound vvih large amounts of normal 
saline solution excision of all devitalized tissue and tlien covering 
of the w^nd with a large pressure dressing and the appheabon of 
1 sphnt Tlie surgeon is then performing phj-siological closure of the 
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wound, 1 e , sealing it ofF from secondary contamination and restoring 
physiological pressure relations without the danger of locking up 
potentially pathogenic organisms At the end of four to five days 
such adequately treated wounds may be exposed in the operating 
room and closure accomphshed with safety If, at the tune the wound 
is exposed, necrotic tissue is still present, further exasion may be 
done and after a lapse of another few days closure may be possible 
The longer closure is delayed, the less is the possibihty that suture 
can be accomphshed because of the fixation of the skin which takes 
place 

In a way these secondary wound closures have some of the aspects 
of bums They resolve themselves into the question of covering raw 
surfaces, the longer this covering is delayed the more the scar and 
fixation which takes place and the less happy are the results 

CASE VI (PAI H No 9tS22) 


has se«R)«d pointleis to pursue the question further l-uUowin^ this he developed 
narVed palo and redness m the land and forearm and sur^fca] consuUstion was 
requested On transfer to Passavant Memorial Hospital the patient was found to 
have a moderate elevation of temperature and a white count of 16450 The left 
foreann was red and swollen up to (he elbow and the band presented the p cture 
of as extensive infected wound (Fi^ 5) There was a large cutaneous delect over 


the proximal end of the bone was ousting as was also the hamate There was marked 
disruption of the carpus There was cvideoce of partial met! an nerve injury The 
tendons to the thumb Index and middle fingers seemed to be intact, the extensor 
tendon to the ring finger was exposed under the neciut c flap the nng finger flexors 
seemed to be intact ^ , 
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OPEN WOUNDS OF THE HAND 



F l» 5 (Case \ I) —Punch press inpity to left hand fecei ed for treatment Ese 
day’s after njury w th spreading Infect on «uid gangrene of skin over ulnar $ de 
of hand Two weeks were required to bruig tlw flection under control and to 
reinove gangrenous areas of skin The svound was then temporanly closed with 
split grafts n e Ep res on the left show the hand just before slon grafts were 
Bppled two weeks after injury Subseq ently the ring Enger was amputated 
because of loss of the fourtl metacarpal ai^ the band was pbced under a 
pedunculated flap 
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viable head, and ihe bed of the bone covered with a spLt graft The head of l) e 
bone later became necrotic and separated spontaneously 

The condition of the hand at present is shown In Figure 5 It is apparent, of 
course, that considerable piastre restoration will he required and has already b«n 
started. 

Open Voitnda of llie Hand Seen Laic After Jnadeipialc I/uliaJ 
Sargery.— This case represents some of the problems wbch anse m 
the management of open wounds of the hands seen several days after 
Injury in which inadequate initial surgery has been performed In 
these cases a certain amount of spreading infection is nearly always 
present and must be brought under control before surgery can be 
performed. The necrotic tissue must be removed either by spontane 
ous sloughing or by surgical erosion as soon as this seems safe Need 
less to say the tissue loss will be much greater in these instances than 
in those cases In which adequate immediate treatment was rendered 


neglected cases remain the same but the CTigencies ur mu yuusiun 
require a slower and more cautious approach 

CASE VII (PM II No 8020) 

This patienl was udmiitcd (o the hospital on March 15 10(8 one hour after 
• - Cl. — v. I nn a <( • nresv fie wa* taken imme 
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lj.ely that they would separate spontaneously The patient was discharged to out 
patient status on the twelfth hospiul day He was readmitted four days later because 
raw surfaces left by the separahon of the small sloughwg areas noted above re 
(]uired spht grafts . 

An early postoperative photograph shows a healed hand with beginning tunc 
tional return 

The significaiit features of this case are the severe cruslung injury 
with devitalization of skin and interosseous muscles, and the extensiv e 
bony damage of the thumb metacarpus and carpus Fortunately there 
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of function and which would permit of the reduction of fractures 
and the application of a pressure dressing Such a spimt has been 
devised by Dr Harvey S Allen and myself and has been extensively 
tried out m military and civilian practice This splint is simple in use 
and IS applicable m approtunately 90 per cent of all hand injunes If 
properly applied the hand hes naturally upon it m the pos bon of 
fund on fractured metacaipals and phalanges are held in reduct o 



F g The iphnt u hamnirred out of sheet aJumuiuin over cement >old 
( Allen and Mason from Quart BuIL Northwestern Un vers ty Med cal School 
n‘'lS 1947) 


and the large compression dressrog so valuable m the management 
of injunes may be easily appLed to eaert uniform resiient pressure 
over the lower forearm, baud and digits 
The splint is hammered or pressed out of sheet aluminum into a 
shane to penn t either the or left hand to rest upon it in the 
poslhon of fooebon (F.g, 6 7o»d 8) It shoold be stenlaed to a, to 
ready for application at the end of the operaboo. It is covered 
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wth abdominal pads and several thicknesses of gauze dressings, and 
the hand then laid upon it, taking care that the palm fits snugly against 
the cup of the splint Dressings are then placed be^veen the fingers 
and if fractures are present they are reduced by molding them into 
posibon, and tihen the toluminous pressure dressing is applied and 
wrapped on snugly r .u i, j 

The splint may be used to adrantage in all mjunes ol toe band 
except those requinng special positions following nerve and tendon 


Fig 8 Illustrates method of application of th« universal spunt in a burn of 
the hand Skin grafts have been applied to bum areis followitig removal of 
shnigh and the hand plaved on the splint under a conpression dressing (Allen 
ind Mason from Quart Bull Northuestem Vniversity Medical Scliool 21 218 
1947 1 

repair It is especial(> valuable in crushing wounds associated wnth 
sVcin loss requiring skm grafts and compound fractures m which in 
stances the development of a severe edema cannot be prevented 
unless a compression dressing can be applied If all mjunes of the 
hand were promptly cared for and itnrnohihzed under a compression 
dressing on a splint such as has been descnberl it would constitute 
i major advance in hand surgery 
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Infections of the hand are still classified as minor surgery m spite 
of die fact that the end results Obtained may mean almost complete 
functional loss of the hand The initial wound is often tnvial or the 
infection appears inconsequential, for this reason, many surgeons feel 
that anyone should be able to care for an infected hand For most 
men the hand is their means of livelihood and loss of its use means 
loss of income and serious economic difficulties It is a higWy cooidi 
nated organ with many structures confined in a narrow space and 
small abscesses cause damage out of proportion ter their size Early 
diagnosis and adequate treatment is necessary to prevent harm to 
these structures which are so important to function 
These infections have been the subject of much thought and study 
It is impossible to discuss the subject without acknowledging our 
debt to Kanasel ‘ whose classical study set forth the detailed anatomy 
and principles of treatment of these lesions The writer has also drawm 
extensively on tlic vast experience of Koch and Mason whose work 
supplemented that of then predecessor 


ETIOLOGY 


It IS estimated that about one half of industrial injuries involve 
the hand and wnlh certain exceptions most band infecbons seen in 
a general practice follow these injuries The reason for this is found 
in the fact that all wounds are contaminated even those inflicted 
m the operating room By "contaminated" is meant that one or more 
groups of organisms are introduced into the wound at time of injury 
Most of these are not pathogenic although a few pathogens may be 
present During the first few hours they multiply rapidly but usually 
the body can cope ivitii the initial contanunation and the wounds 
he'll cleanly Hare and Willits® examined 244 fresh wounds immedi 
alely after injury and found only one widi hemolybe streptococcus 
Since these organisms are not present to a significant degree at bme 
of injury it follows that they enter the wound at a later date Meleney* 
has pointed out that the chief source of pathogenic bacteria is the 
nasophar>-nx or the contaminated fingers of the attending personnel 
Tile mouth harbors many virulent strains of sbeptococci which are 
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exptlled m droplets of spray dunng talking coughing and sneezing 

^ staphylococcus is transferred through direct Contact by the haziib 
pjrticiiIiHy if they have been in recent contact svjth another infected 
wound Thus, if a relatively clean wound is seeded with a large num 
oer of pathogenic organisms the body's defenses are overcome and 
an invasive infection results 

Tlic ability of the body to control contaminants also depends du 
the local resistance of the tissues Crushing wounds tend to become in 
fecfed because severe (raiima has decreased tissue resistance Like 
in the same manner, stirgieal trauma lowers tissue resistance 
The practice of mass ligation of vessels in whicli much heavy suture 
mateml is huned the use of strong antiseptic* and the failure to 
apply a satisfactory splint to give the wound a chance to heal all 
swing the balance in favor of the invading organisms It can be 
readily seen that the prophylaxis of many hand infections entails such 
simple measures as wearing a maxlc over the nose and mouth not 
touching the wound or dressings with the fingers and gentle and 
meticulous dcbndemcnl within the recognized time limit 

Many infections start with no history of trauma but the invading 
organisms are the same Williams and Nliles^ examined the bacterial 
flora of 345 hand infections and found that most of the closed space 
infeetrons such as the felon and web space abscesses were caused by 
the coagulasc positive Staphylococcus aureus’ and that most open 
lesions such as the paronychia yielded Streptococcus pyogenes as well 
Two thirds of the cases of icute suppurative tenosynovitis were due 
to Staphylococcus aureus and the remainder to Streptococcus pyo 
genes Eschenchia coli and other types of hemolytic streptococcus 
wer< found rarely 


CE-NFRAL CO>SIDERATlO>S IN TRFtTXIEPfT 


First aid treatment is highly important in the prevention of infec 
tions this should consist of more than the simple application of a 
dressing A fresh wound constitutes an emergency and needs early 
closure In first aid treatment hemorrhage should l>e controlled willi 
a pressure dressing anil not by blind application of hemostats \Vhat 
ever definitive treitment is undertaken must be done under aseptic 
conditions ^^ost wounds more tlian eight hours ofd are no longer 
clean because tlie contaminating or^msms whicli are present have 
already begun to invade the tissues and are beyond the range of 
wound debridement Tight closure of a wound twelve to twenty 


hours old iimtes infection 

Intelligent treatment requires an accurate knowledge ot the an 
atomy of the hand The surgeon must have consideration for the 
many small structures and understand tlieir close anatomic relation 
shins in order to place wxcisions exactly Tlie incision and drainage 
of Lme hand infections require as careful a dissection of nerve and 



iNFxcnoNs or the hand 


29 


tendon as in a traumatic svound Inasions* must not damage im 
portant structures nor be in the midline or cross flexion creases They 
should not lead into uninfected areas or areas of active cellulitis The 
surgery should be done m a bloodless field obtained by appl>ing a 
blood pressure cuff to the upper arm elevating the arm for a minute 
to allow venous bl?iod to empty and inflating the cuff to 2S0 tnm of 
mercury 

Anesthesia —General anesthesia is recommended Local infiltra 
tion with procaine traumatizes tissue spreads mfecbon and when 
used as a block at the base of the finger may produce gangrene I 
have seen two such cases one in which procaine and epinephrine 
were used one in which procame and a rubber band tourniquet were 
used Kaufman’ reports a case of gangrene m which no epmephnne 
was used and only 2 cc of procaine Ife reviewed twenty five eases 
of gangrene following digital nerve block taken from the literature 
Ethyl chloride spray damages tissue and provides only the most super 
ficial type of anesthesia It has been discarded by most surgeons 

ACUTE SPREAD1^C INFECTIONS 

Infections of the hand are divided into two large groups spreading 
and localized infections and it is of the utmost importance to be able 
to differentiate between the types since the treatment varies radically 

Spreading infections often follow minor injuries * the commonest 
type IS the simple abrasion vvith moderate swelling redness and sur 
rounding cellulitis The process may extend and red lines of lymphatic 
involvement appear on the forearm and arm with enlarged and tender 
epitrochlear and axillary lymph nodes The swelling and redness of 
the dorsum are often marked The temperature is elevated and there 
IV general malaise The fulminating infections characterized by rapid 
swelling of the entire hand and arm severe pain septicemia and 


tion the patient may insist that sometlung be done but an incision 
into an area of active cellulitis is strongly contraindicated and can be 
fatal On the other liand delay m draining a localized infection may 
permit destruction of tissue with consequent disability of a severe 
degree Premature incision opens fresh planes of tissue to spread of 
the infection whereas vvaibng may run the nsk of the mfecbon 
causing increased destruction The decision requires considerable 
surgical judgment but one should err on the conservabve side 
Warm moist heat elevation splinting of the extremity and bed rest 
ire the important local measures The moist heat is provided by a 
stenle w cl dressing compnsed of abdominal pads hid on stenle tow els 
and TOvered vvilh moistened fiuffcd gauze The hand and arm art 
placed on the bed of gauze the tqyiels pinned together and the whole 
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extremity is placed under a heat cradle It is moistened wth sterile 
saline every four to six hours Such a dressing remains sterile and 
no additional micro-organisms are added 
The effectiveness of peniciUm and the sulfonaimdes is greatest in 
spreading infections because the organism is in the tissues and easily 
accessible to the drug in the blood stream.* After an abscess forms 
and there is breaJedown of tissue with pus and exudate the drugs do 
not reach the infection as readily and are rendered ineffective by in 
hibitors present in the wound detritus Pemcilhn is preferable to the 
sulfonamides since it is active against both the staphylococcus and 
the streptococcus Best results are obtained when an organism is 
found in pure culture Of the invaders, the coagulase-posttive staphyl 
ococcus is the most susceptible to penictUia 
The recommended dosage of penicillin* is 20000 units every three 
hours but if the infection is fulminating 100,000 umfs are given mi 
tiallj If the response is poor alter forty eight hours the three hour 
dose IS doubled to 40000 units hut (o give more than 350,000 units 
daily IS usually useless Penicillin in oil does not give suffiaently le 
liable blood levels to justify its use m such a senous infection 
The local use of penic^m m solution after the drainage of an 
abscess IS not recommended although favorable reports appear ui the 
literature^* It is painful, retards the formation of granulation b$ 
sue and is reported to cause a heavy growth of coliform organisms 
m the wound** \feleney has shown that many organisms inhabit 
. . __ .X _ k . of pro- 

d pemcil 
all and B 

• il of these 

organisms which render topical penicillin meffective MeJeney states 
that streptomycin 500 units per cc or parachloropbenol 0 25 per 
cent will neutiahze peniciUmasc 

I have had no etpenence with the local injection of penicillin to 
abort early infections but have treated several paronychias which had 
been injected in this manner elsewhere In all these the inflammatory 
process had extended, possibly as a result of the trauma of the needle 

3II>On SPACE l>reCTIONS 


early and accurate diagnosis 
hat localization has occurred 
ard it IS Wiser to continue 


conservahse treatment rather than nslr premalore mcision In a felcm 
or acute tenosynovit.s early drainage ir of such importance tot it 
ihonld be done immediately ejeept perhaps svhen active lymphanff 
m is present The location of the ahimss must be Wi™ acci^tely 
In md« to place the incision coiiectly This reriu.re, thornngh and 
detailed biowledge ol anatomy . 
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infections op hib hand 
Eponychia ami Paronychia -The foteninner of the subungual ab 
^cess (paronychia) is the eponychia (Fig 1, 3), a small bleb or pus 
alongside the nad with no subungual e'rteosion This is the commonest 
hand infection usually arising from a ‘hangnail" If ne^ected the 
pus spreads toward the opposite side and burrows beneath the nail 
to become a subungual abscess (Fig 9 4 ) Erosion of the ma^x 
may occur with subsequent defonmty of the nail a sequela which is 
often blamed on the operation If neglected further it u possible for 
the pus to enter the anterior closed space of the distal phalanx and 
produce a felon 

Treatment -The treatment of an eponychia is to evacuate the bleb 
of pus and cut away part of its roof to insure drainage It must be 
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usually 10 lows esaciiaton 4 Sub ngual absws or paronychia The pus has 
I ndermmctl a portion of what fnosl bo semoved to <« * the lesion 

emphasized that this treatment will not cure » subungual abscess and 
to use it in hopes that more radical measures will not be necessary 
only prolongs the disability A subungual abscess is suspected when 
an eponycjui fads to heal or when pam is caused by tapping the end 
of the nail Pressure on the nail may cause pus to exude along its 
margins Adequate drainage of a subunguM abscess is obtained only 
in complete tcmoi'al of the proximal one-third of the nad Two 
parallel incisions are made extending proximally from the base of the 
nM\ tbc h-vp ^i•ms lormei » derated and the nail remoxed One 
should be certain that no n-j 1 * r > 

as fo 
laid I 

on a j c 'i> uijue spurn. 
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Felon -This common lesion is more correctly tenned an in/ecton 
‘ ‘ .u ® f"‘enor closed space the small potential cavity which ex sts 
m the distal phalanx of each finger (Fig 1 I 2) Its capacity is small 
and expansion limited by the thick volar skin bound to the penosteum 




by xertical fibrous bands Proswnally it is closely related to the in 
sertion of tl e fiexor d gitorum profundi s 

Felons folio v puncture wounds injur es IjTnphatic spread from 
superficial infections rarely are they a late sequela of paronychia 
The pus wh ch is tightly enclosed m a stnaU space produce intense 
pam and hkewise compresses the nutrient artery which traverses the 
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space and thus predisposes to the devebpment of early osteomyeliUS 
in the shaft The sheath of the deep flesot tendon is not affected be- 
cause of a dense proximal partition 
The diagnojw of a felon is based on the characteristic throbbing 
pain and the presence of a hard, sy-mmetncal swelling limited exactly 
to the distal phalanx of the finger (Fig 10) Fluctuation does not 


even though the diagnosis is not definite so important is early dram 
age The proper incision is on the lateral aspect of the phalanx, carry 


.Extensor tencion 
fascia 

Digital vessel 
I 1 and nerve 

L.FleAor tendon 

ff j and sKeatK 
.Site of subfasc. 

-n infect or\ of digit 

hg U —Diagrammatic crou s^ion of aubtaicial infection in the finger 
Rc-dranT! after Kanaiel, A B and Mason M L Infecuons of tiie Hand The 
C>ilopedia of Ntedicine F A Davir Co Philadciphia ) 

finger the so-called “fish mouth’ incision This will produce a tender 
sensjtue scar 

Tlve failure to aehieve a good result is usuallv due to treatment 
which was “too lUlIe and too late” Bone involvement occurs in nearly 
ill cases and ranges from penostitu to severe osteomyelitis with 
s<.c{iicstration of (he entire shaft As Koch’* points out osteomyelitis 
III (lie hand is secondary to soft tissue abscesses and responds best 
to simple drainage of the abscess Scraping tlie bone only carries the 
infection deeper and should not be done As sequestra separate, they 
should be lifted ont of the wound 

Digital Suhfnscial Infection — Tins infection is frequent and is 
important because it is often confused with tenosynoiitis The digital 
fascia envelops Uie finger and is continuous proxtoially wxUi the 
palmar fascia Piis collecting under this fascial layer quicUy spreads 
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up and down the entire finger, may extend mto the palm and web 
occasionally invades the tendon sheath (Fig 11) 

The finger is yni/ormly sxvoUen, scmiflexed and diffusely tender 
Exft>nsion causes pain and the picture may exactly simulate acute 
tenosynovitis Howes er. if seen early the swelling is localized, the 
tenderness is not limited to the tendon sheath and if the middle and 
proximal phalanges are fixed and the distal phalaax alone extended, 
no pain xvJl result This same procedure causes exqwsite pal/i «i 
acute tenosynovitis and is a valuable method of differentiating the 
source of pajn on extension of the finger 
Ttealfncnl — Positii e differentiation nriay be made only at nperalion. 
The incision for drainage is the same as that for tenosjucvitis, placed 



Fig 12— it Ueb space infection or cottar button abscess which ongmated in 
an infected callus Abduction of finger is cbaractensuc S Marked edema o( 
dorsum caused b)' reUtivefy small abscess C, After drainage 

along the lateral aspect of the finger ;ust dorsal to the extreme margin 
of the digital flexion creases The digital nerve is retracted dorsally 
the fascia incised and the pus exacuated Performed m a bloodless 
field, the tendon sheath can be carefully inspecfed and opened if 
there is evidence of tenosynovitis 
Web Space Infecfion —The intenligiui spaces he directly beneatli 
the palmar fascia, contain much loose areolar tisrue and communjcate 
directly uifh the dorsum Pus spreads quickly to the donal subcu 

of" these begin as an infected callus witii first a subcuticular 
which extends throu^ the fascia to produce an abscess in 
the itolar tissue ot the web (Fig 12) Tbese ere somettmes called 
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tbe huiiun bite wound of the dorsum which extends down the Imnbn 
r ^ c palm Neglected sheath infections of the third and 

fourth fingers occasionally rupture uito this space 
In early infections there are few signs except for tenderness m the 
palm and some pam on extension of die fingers Later, the palmar 
conraxity is obliterated, the palm assuming a thick, flat contour xvith 


extended 




B 

Fig 1-i— A. Dorsal mbapoaeuroOc space infecboo folJowing needle uourxl B 
After draioage (Case of Dr Cserett Nicholas ) 


Treofmcnf — Tlie middle palmar space is drained through a trans 
xerse mcision w the distal part of tbe palm parallel to the distal 
palmar flexion crease The operation should be done m a bloodless 
field and xvith great care to axoid ui|ur> to the digital nerxes and 
flexor tendons which traxerse the hoe of incision at right angles 
Tlienar Space Abscess —The tbenar space is separated from the 
~ "xtending from the 
■s on the adductor 
jf the index finger 
arces of infection 
uwu v.*». palm or rupture of 


are puncture xeounds ot the lauial |*iii 
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a neglected sheath infection of the index finger and less often of the 
middle finger , , „ 

The characteristic feature of thenar space abscess is the balloon 
like swelling of the thenar region which holds the thumb in extreme 
abduction The index finger is semiflexed and attempts to extend it 
cause pam As in other major infections of the hand there is marked 
edema of the dorsum The diagnosis is not always easy, inasmuch 
as cellulitis m this region causes a similar picture although without 
abduction of the thumb 



Hg 15 -Diagram to show the tehUgoship tKt; t^dw sheMln tadwl 

and ulnar bursae middle palmar space thenar space and motor branch of median 


Trcafnictif-Tlie space is best approached through an incnion on 
the dorsum of the ucb The first interosseous muscle is retracted and 
a forceps thrust through the fibers of the adductor polhcis muscle 
Uxile Teno9>-noMt,» -The flexor tendons he m fibrous tunnels 
u ^ ^ nhalances and present 

The> are lined 

. ' ■ disides sheath 

“X. middle and 
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the human bite wound of the dorsum which extends dowTi the lumbri 
cal canal info the palm Neglected sheath infections of the thud and 
fourth fingers occasionally mptum into this space 

In early infections there are few signs except for tenderness m the 
palm and some pain on extension of the fingers Later the palmar 
concavity is obliterated the palm assuming a thick flat contour wiOi 
marked edema of the dorsum The region is ex<]uisitely tender with 
the fingers held semifieved Since the tendons of the middle ring and 
little fingers oserlie the abscess there is marked pam when these are 
extended 
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Tvi. I't A Donal fubapooewnrtfc space tnfeotjon {alhvung leed! voand B 
After drainage (Case of Dr Everett r« 

Treatment —The middle palmar space is drained tfirough a frans 
\€tse incuion m the distal part of the palm parallel to the distal 
palmar flexion crease The ciperalion should be done in a bloodless 
field iwd with great care to avoid in|ury to the digital nerves and 
flexor tendons which traverse the line of incision at n^t angles 
Tlicnar Space Aheceas —the thenar space ts separated from the 


arTpmetare .roim* of <I>0 




Fig 16— A Acute teoosyiio>1Us fi%e da>-» *fier incison and drainage Tie 
patient was seen eail)’ S and C Heated showing degree of funcbon retained 
(From Bequarth \V 11 Dugnosis and Treatment of Localized Infections in 
the Hand U S Nav M Cull, vol dB ) 


A second incision is a1wa>-s made transN ersely in the palm to dram 
tl\e cul-de-sac. 

In sheath infections of the thumb and Lttle finger the surgeon 
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nng fingers end in a blind poiudi in the palm at a level of the meta 
carpophalangeal joints, a point which corresponds to the distal palmar 
flexion crease if projected into the palm Pus tends to gravitate to 
this blind pouch, called the cul dc sac, and may rupture into the 
thenar space it the index sheath is involved or info the palmar space 
if the nng finger sheath is infected The sheath of the middle finger 
usually ruptures into the palmar qiace hut can also involve the thenar 
space 

The sheath of the flexor tendon of the thumb extends proximally 
to the vvnst but enlarges in the palm to form the radial bursa (Fig 
15) The flexor tendon of the hlile finger likewise extends to the wnsf 
and also enlarges in the palm, this portion being called the ulnar 
bursa which encloses the flexor tendons at the wnst The two bunae 
usiijliy communtcale with one another so that it is possible for an 
infection m the distal part of the slicatii of the little finger to extend 
to the sheath of the thumb Pus under tension m these bursae will 
rupture into the retroflexor space, an area between the pronator quad 
ratus and the flexor tendons, and from here may extend up the fore 
arm 

Fortunately, acute suppurative tenosynovitis is relatively uncommoD 
when compared with other hand infections It is usually secondary to 
puncture wounds tooth wounds or Defected infections m the fingers It 
rarely ocevrs after w/uncs even though the sheath is opened and the 
wound later becomes infected 

The classical symptoms were desenbod long ago by Kanavel * 
scmiilexioo of the involved finger, diffuse uniform sweIJmg tenderness 
along the sheath and pam on extension There is a moderate systemic 
reaction with elevation of temperature As stated previously, however, 
the diagnosis is sometimes difficult and is often confused with sub- 
fascial infections of the digits Almost any infection of the finger 
will cause pain on extension and care must be taken to immobilize 


The prognosis depends on duration of infection, sheaths involved 
and type of organism Early drainage is of extreme importance and 
as in the case of a felon incision is an emergency procedure Pamage 
to the tendon occurs early and even though minimal renders the 
prognosis poor The staphylococcus is more destructive than the strep 
tococcus and therefore, if the former is the invading organism the 

. f„, rpfiirn nf function is DOOf The outlook is better isben 

he other sheaths 

• n the radial and 


Treatment -Immediate drainage » uiiiieiai,, 


unless an active 
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F g I" -A I c wound ovCT Inuckle ciused by sink ng tooth in fist fight 
TI e |o nt vjs not m ol «l tn t ally Tbo Infoclion I as spread prOTimally into tl e 
subaponc rolic space and aobiward to the palm aia the litnbncal canals B 
S ngle mci un »1 ch allows drainage of web space and m ddle palmar space 
r Healed No impairment of fuocUon (From Rer] ar h \% H Diagnos s an I 
Treatment of Local red Infections In the Hand U S Na> M Bull %ob 4fi ) 
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should incise uninvolved areas fiist For example A patient injures 
his thumb later has esidence of tenosynovitis of the thumb vnth 
slight tenderness over the ulnar bursa and sheath of the fifth finger 
It IS possible that no pus will be encountered in the ulnar bursa so 
it IS iHCTsed first through a vertical incision of the palm along the 
border of the hj'pothenar muscles If the sheath is not involved, the 
wound IS covered and the sheath of the thumb flexor u opened 
through an incision along the ulnar aspect of the thumb and earned 
provimally to skirt the thenar eminence The motor branch of the 
median nerve hes directly in the path of such an inasioR and must 
be scrupulouslj avoided The retroflexor space is always drained i 
radial and ulnar bursa infections even though there is no evidence of 
pus in that region It is easily entered through a short incision just 
volar to the flat surface of the radius at the vvTUt A hemostat m 
serted beneath the flexor tendons close to the radius will enter the 
retroflexor space on top of the pronator quadratus muscle 
A frequent complication of tenos>'novilis is necrosis of the tendon 
with subserjuent prolonged drainage The wound may heal except for 
several sinuses which continue to dram Necrotic tendon is a foreig i 
bod) and acts evactl) as a bone sequestrum in prolonging heal n" 
Tendon should be removed as soon as it is known to be necrotic 

HUirtN lltTE I'SFECTlO’tS 

Experience has shown that wounds contaminated with human 
mouth organisms are 'er> dangerous and produce the most destruc 
live infections seen in the hand** '* The functional disturbances 
which result are most serious and often cannot be avoided in sp tv 

' wide variety of organism^ 

infection is caused by the 
ng in s>inbiosis under an 


often recovered from the wound Because of the bactenal Hora oi 
(he human mouth these noumls are much more senous than the tooth 
wounds of an aimnal 

More than fifteen jears ago Mason and Koch^ published an ac 
curate anatomic account of the routes of spread of human bite 
infections and at the present time nothing further can be added to 
this contribution All who have occasion to treat these infections 
should read their paper m detail The majority of bite wounds occur 
over the fcouclles the result of a fist fi^ht (Fig 17) The extent and 
j /if fbe jniury foretells the course of the infection which follows 



INFFCnOffS OF THE HAND 


43 


discharge was remarkable Allen ’ states however that the drug has 
not changed the outlook in those cases in which there is suppurative 
arthritis There was no ]Oint io\ol\ement in any of my cases After 
three days the warm moist dressings are discontinued. 

A most important phase of treatroent is the detection of extension 
At first this occurs laterally in ttie soft subcutaneous tissue of the 
dorsum but the pus soon moves distally along the side of the finger 
to the lutnbxical canal and palm Each day the surgeon must examme 
the palm for tenderness and the first sign of midpalmar space jnfec 
tion IS an indication for incision and dramage of this region It is most 
important that this be done early to avoid destruction of the flexor 
tendons 

Neoarsphenamine has been used hut is not eSective Zinc perox 
ide when used exactly as Meleney * advises will decrease the foul 
odor and help arrest infection but with the advent of pemciUm it does 
not occupy the prominent place m treatment that it once held As flie 
infection begins to subside excision of necrotic tissue especially ten 
don IS important to avoid prolonged dramage 

POSTOPEIUtltT CAllE OF HAND INTECTIONS 
There is confusion and controversy concerning the proper use of 
drams m the hand The only purpose of a dram is to hold the skin 
edges apart in order that pus may escape* It should not be packed 
into tho wound to act as a stopper and should be removed in hventy 
four to forty eight hours and not reinserted Repeated reinsertion of 
a dram causes a foreign body reaction. Petrolatum gauze or any non 
adherent greasy gauze is satisfactory as a dram Rubber tubes are 
especially harmful and if placed as through and through drams often 
erode nerve and tendon by pressure The surgeon must remember that 
drainage is obtained by the masion and not by the material placed m 
tile uoiind postoperatively 

\\ atm mowt sfcnJc dressings are chiefly valuable when there is 
still cellulitis present After incision of an abscess such a dressing is 
k-ept on for ^^o or tiuee days but if used longer the skin becomes 
white and macerated and loses its resistance to baclenal invasion At 
this time the hand should be soaked twice daily m warm sterile water 
dressed with dry gauze and wnmobilucd on a sphnt To tell a patient 
to go home and soak lus hand “dressing and all" is the mark of er 
treme ignorance 

Many \hvsicians have thcciioneous idea that since an abscess has 
been opened the area is already infected and oscpfic icchnic is use 
less As a result other contaminants are added and more destruction 
occurs Dressings should he dianged With strict observance of asepsis 
fingers kept out of the wound and dressings handled wath forceps 
\ mask should cover the nose and mouth. To careless!) remove a 
dressing, inspect the wound and pamt it with an anUsepbc shows 
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rarpophalangeal joint can easily injure the extensor tendon open 
the joint and even damage the bone \\'hen the fingers are extended 
the xvountl of entry glides proxiinalward with aponeurosis and carries 
organisms into a clean closed area Conditions are then ideal for anae 
robic growth 

Imbilit) to extend the finger completely indicates that the extensor 
tendon has been darnaged and one can assume that the joint has 
been contaminated if the wound is located over the joint ITiis is an 
extremely graxe prognostic sign since suppuratixe arthntis osteomye- 
litis and anhylosis invanably follow In other cases the infection may 
be confined to the subaponeurotic space and remain extracapsular 
but xvill tend to spread distally beneath the expansion of the extensor 
tendon moxe around the finger toward the volar surface and down 
the lumbneal canal into the palm The middle palmar space is nearly 
always invaded although the flexor tendon is spared due to its dense 
fibrous sheath The extensor tendon however is bathed m pus and 
may be destroyed early 

Bite wounds of the fingers arc less senous than those oxer th“ 
metacarpophalangeal joints but the infection is just as invasive and 
destructive as elsewhere Felons and tendon sheath infections are 
(he most senous complications of wounds id this region 

Ihe onset of a bite infection s usually rapid and vvithin twenty 
four hours the area is red and swollen A grayish, watery discharge 
appears first and has a very foul odor Pam >$ prominent and aggra 
vated by the slightest degree of motion the temperature is elevated 
Seemingly tnvial wounds may be extremely senous For example a 
man observed by me received a small deep bite vvound of the dorsum 
which was followed by an acute invasive infection with cellulitis 
septicemia and death six days after injury As the infection progresses 
gangrene of the superficial tissues ensues and a large amount of tliicfc 
putnd pus exudes from the vvound Tenderness and pam m the palm 
indicate infection of the middle palmar space 

Treatment —The treatment of a superficial abrasion consists only 
in cleansing with soap and water and immobilization on a splint 
Under no arcumstances should these wounds be closed even though 
it IS a temptation to suture wliat may appear to be a clean laceration 
As Koch*® points out all vvotmds in this area should be considered 
bite wounds until proved not to lx* since patients often deny their 


true origin 

After proper cleansing, the wound should be debnded under a 
general anesthetic and all devitalized tissue removed The hand is 
put on a splint in the posibon of function and warm moist dressings 
are applied Penicillin is started immediately m massive doses and 
has a marled effect on the course of the infection I have had an 
opportunity to treat oxdy a few suA ca«s since the vvar but in these 
th^bdity of penicillin to arrest the infection and clear up the foul 
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Jacfc of training and sheer laziness The dje stains the skin and hides 
evidence of extension or retenbon of pus Bemask^bly good results 
are obtained by simple cleanliness (xvith soap and water) and daily 
debndement of dentalizing tissue 

^ The importance of rest has been emphasized time and again by 
iToch*’ but It IS a difficult lesson for most surgeons to learn. Injured 
tissues must be immobilized to promote healing and decrease pain 
proper splinting^ Is a major factor in successful treatment On the 
other hand, as soon as the mfection subsides active motion should 
be started and it is necessaiy only to put the joints through a fiJI 


tion, certainly the ulhmate goal of treatment, js forgotten in the sur 
geon’s anxiety to attend the details of treatment 
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Jacic of tTaiiiwg and jhoer hzinesr The dye stauis the skin and hides 
evidence of extension or retenbon of pus Hemarkably good results 
are obtained by simple cteanliness (with soap and wafer) and duly 
dtbndemcnt of devitalizing tissue 
The importance of rest has betn emphasized time and again by 
Koch'’ but if IS a difficult lesson for most surgeons to leam Injured 
tissues must l>e immobilized to promote healing and decrease pain 
proper splinting*^ Is a major factor in successful treatment On the 
other hand, as soon as the infection subsides active mobon should 
be started and it is necessary only to put tbc joints through a fuff 
range motion once a day During the time the hand is on a splint, it 
IS held with tlie wnst slightly ettended and the metacarpophalangeal 
joints Hexed to 90 degrees If " ' ’ 

the proper position for grasp 
assumes a flat and boardhke 

lion, certainly the ultimate goal of treatment, is forgotten in (he sur 
gton’s anxiety to attend (he details of treatment 
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the first week of life or in adults with a genital infection We have 
seen it mote often in doctors and nurses canng for infected patients 

There is a purulent profuse jellow secretion %vith a boardlike 
swelling of the lid skin so severe that the hds cannot be separated 
The gonococcus is seen m smears and cultures 

Large doses of pemciUtn and local irrigations with penicillin give 
prompt rehef with minimum complications 2500 units per cc one 
drop hourly for twenty four hours then every two hours has been 
advised 

Pterygium —Pterygium is a thin conjunebval tissue loosely at 
tached to the cornea at its apex which may he at the limbus and 
remain stationary or may grow toward the center of the cornea or 
even across it and thus impair vision If it is progressing onto the 
cornea it should be removed It is usually seen on the nasal side but 
may be on one or both sides of both eyes 

Technic Of Operation —The McReynolds operation is simple and 
effective A double armed sJk suture w placed at the apex of the 
pterygium A very sharp scalpel is used to cut the apex free from the 
cornea cutting deep enough and far enough to be certain to get a 
tiny bit of normal cornea beyond the apex The freed portion is lifted 
away from the cornea A 1 cm incision is made in the conjunctiva 
near the base of the pterygium and through this incision the needles 
are introduced beneath the conjunctiva and brought out 1. to 2 cm 
away toward the lower fornix where they are tied The base of the 
pterygium fills the defect made by the incision and usually requires 
no sutures An antiseptic ointment is used in the conjunctival sac and 
the eye is bandaged The suture is remoxed five to seven days later 


DISEASES OF THE EYEUDS 


Lid Infections —A stye or /lordcolum is an acute mfiammabon of one 
of the gUnds of Zeiss or Moll Tlic redness and swelling appear in 
the lids adjacent to tlie lash line Later a yellow point appears at the 
base of or betsseen tlie roots of the ciha In severe forms, tlje lower 
check may be scxcrcly sssoUen red the slan tense and the pre 
auricular gland on the imoKcd side may be enlarged and tender 
Tlicrc is usuiil) 1 rise of a degree or more in body temperature svith 
such an infection 

During the stage of redness and swelling hot compresses using a 
wash cloth to hold tlie heat wKkU should be applied for fifteen to 
l\%cnt> nuniiti-s four times a d\> is the best treatment Aspmn usually 
rcbcNcs the pain 


Wlvm the stye points (yellow spot appears at the apex of the sxvell 
ing) It may l>c incised wiUi a thmbladed knife (a cataract knife is 
idcil) or a sliarpcncd xxooden tootlipick, dipped tn 93 oer cent 
phenol may be used to ry>cn It Hot compresses followed by slight 
pressure toward the Ush line xviU keep ,t draining Metaphen oint 



MRNOR SURGERY OF THE EYE 

Louis DonL\iAA% M D , F.A C S * 

Tins paper is pot intended lor the ophthalmologist, but for the 
general practitioner or industrial surgeon who is confronted with eje 
problems in his daily practice 

DISEASES OF TDE CONJUNCTIVA 
Acute Purulent Conjuncthilis.— Acute purulent conjunctinhs is 
usually an infection with various types of organism Silver nitrate has 


to neutrabze Uie silver nitrate We liave almost discontinued the 
use of this drug as we have found that the imtation may prolong the 
infection or at least the com alescenee and silver nitrate can produce 
a superficial keratitis which produces more annoying symptoms than 
conjunctivitis In recent >ears drops or ointments of the sulfa drugs 
and penicilhn have been used We have seen too many local allergic 
reactions from both medicaments and reserve their use for the cases 
of infection by known drug sensitive organisms 
It >s much safer and the results arc almost equally as good if one 
. . , , . - 1 3000 


■ enty 

ihen 

will combat most cases of acute conjunctivitis which should clear in 
from five to seven days 

Allergic Conjunclivili* —A more common form of conjunctivitis is 
the allergic form which is recognized by the velvety appearance of 
' ” large follicles in the fomu and 

th injection of the conjunctival 
t be secretion The more severe 
h large pavement hlocfc type of 
plaques on the upper tarsal conjunctiva (vernal conjuncfavitis), may 
have a white stnngy or mucoid secretion For marked secretion, Gif 
ford advised a 3 per cent sodium bicarbonate solution Cold com 
presses and a 2 per cent pj-nbenzamine solution give some relief 
^ Gonorrheal Conjoncdvhis. -Tbis may be seen in infan ts witl^ 
T c ii win -T Pmfgssor ot Ophthalmology. Umvemlyof lUmofi College of Medicine 
Chicago 
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Gcial incision parallel to the lid border over the center of the swell 
ing I{ this IS not done it may be difficult to locate a imall swelling 
after the injection of the shin A 2 per cent novocaine solution is in 
jected beneath the skin over the welling infiltrating widely enough 
to prevent pam from pressure of the chalizton forceps If this is done 
the operation is painless The pressure of the forceps makes the opera 
lion bloodless 

After the clamp has been pheed the incision is made m the center 
of the swelling parallel to the lid border cutting through the tarsus 
A yellowish pus serum or cheese like material appears when the sac 
IS entered The incision is enlarged by removing a 1 5 to 2 mm piece 
of tarsus on each side of the incision A chalazion curet is used to 
clean out all of the contents of the sac Tlie smooth glistening sac re 
mams IF an opening is left the conjunctiva will grow into it and there 
can be no recurrence Considerable bleeding occurs when the clamp 
15 removed This wiW cease after a few minutes Tlie clots are removed 
uilh a cotton applicator and an antiseptic ointment instilled into tlie 
conjunctival sac A light bandage should be placed over the eyes 
Tills may remain from four to twenty four hours Warning is given not 
to use a pressure bandage particularly on a chalazion of the upper 
lid We have seen a corneal erosion and ulcer follovv the use of a ban 
dage that was too tight 

MoUuKum Cuntagioswnv -This lesion which is due to a filttable 
VITUS originates in the sebaceous glands of the lid giving rise to a 
proliferation of the walls of the ducts wntli a keratmization of the cen 
tral ceils The watv nodules from pinhead to split pea size have a 
characteristic umbilication If thev are near the hd margin there is nn 
associated conjunctivitis 

An incision parallel to the lid margm with expression of the waxy 
or dues) material is sufficient to cure tius condition 

Iliiitiin -Miiiiim IS a mmute wlient gram like lesion of the sebaceous 
glands of the hd skin An incision with expression of the eheesy ma 
ten'll IS usuallv sufficient Occasional!) the material maj have the 
consistencv of chalk 


\anthoma or Xanthelasma —These are j ellowash or orange 
plaques in the lid skin which involve usually the lids of the inner 
angle but ma) cov er the entire hd skin The lesions are benign collec 
lions of cells containing fat and hpochrome They ma> be removed 
snrgicaliv A small area of normal skin around the lesion should be 
included when operating The adjacent skin should be undermined 
ami closed with fine sutures whidi avoids scarnng The lesions mav 
recur Radium or diathormj may be used m the tTPotment 

PnpiUoma -Papillomas are fiat or pedunculated tumors frequently 
seen ou t».c id borders If pedunculated on oval incision around the 
base parvUcl to Uw hd margm should be made the tumor excised 
lb. adjacent .km undermined and the wound closed with .er> fine 
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ment may be used aloog the lash line after the hot compresses St>ei 
are prone to occur in diabetics and ssith conjunctival allergies 
Blephantia — This is an infiamoiation of the lid border imolvmg 
the lash line and is associated with conjunctivitis It may be infee 
tiQus or on an allergic basis Refractive errors are only indirectly re 
sponsible for this condition as well as for styes and chalazia Patients 
with high degrees of astigmatism or hyperopia have blurring and bum 
mg, and are prone to rub the eyes with dirty fingers and thus tnu 
matize the meibomian gland openings and cause chalazion or cany 
infection to the lids and produce blcpliantis or styes In such pahents 
glasses to correct refractive error may reduce the incidence of lid 
infections 

Treatment consists in the use of absorbent cotton dipped in luXe 
warm bone solution or olive oil, daubed on the crusts (not rubbed) 
to soften them so that they can be vviped off vvithout causing bleed 
ing or loss of the cilia This should be done every night ^^etapbe^ 
ointment may be used morning and night X ray m one third erythema 
doses often give relief Obstinate cases assoaated with folhculosis of 
the conjunctiva are usually allergic and may require the care of an 
allergist for permanent relief A 2 per cent pynbenzamine orntment 
frequently alleviates the itching 

Chalazion —A true chalazion is a granuloma of a meibomian ^nd 
and not s cyst A section of such a tumor resembles a tubercle and 
is usually so dugnosed by tlie general pathologist It is due to the 
closure of the mouth of ^e gland The sebaceous matenal retained 
causes a chemical imtafion to the surrounding tissue Clinically it 
appears as a round or oval swelling under the skin of th% lid and 
grayish red on the conjunctival surface when the lid is everted If 
the tumor is soft, it is bqst treated with hot compresses for thirty 
minutes followed fay three or four minutes of massage The massage 
' ' •*- l-*- c— ^ »» ». mnr anrl sfroklOG firmly 

skin 
; the 


le so 
and 

I la 

such cases, surgery is necessary ii Uu, luiiua is u > ^ a - „uses 

no symptoms it may be permitted to remain vvithout any danger to 
the paheivt If it is large enough to produce a pseudoptosis or to be 
disfiffunng It should be removed 

Surcerv of Chalazion -Two or throe drops of 4 per cent cocaine 
flifflces to anesthetirc the conjunctiva If the chalazion is smalh it 
IS well to mark its exact site on the conjunctiva by making a super 
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ficial incision parallel to the hd border over the center of the swell 
inff If this IS not done it may be difficult to locate a small swelling 
after the injection of die sVm A. 2 per cent novocame solution is in 
jec-ted beneath the sVin o\er the swellmg infiltrabng wdely enough 
to prevent pain from pressure of the chalazion forceps If this is done 
the operation is painless Tlie piressiire of the forceps makes the opera 
tion bloodless 

After the clamp has been placed llie incision is made m the center 
of the swelling parallel to the bd border cutting through the tarsus 
A yellowish pus scrum or dieese like material appears when the sac 
is entered Tlie incision is enlarged by removing a 1 5 to 2 mm piece 
of tarsus on each side of the incision K chalazion cutet is used to 
clean out all 
mains If an 


can be no « 

IS removed Tins will cease after a few minutes The clots are removed 
With a cotton applicator and an antiseptic ointment instilled into the 
conjunctival sac A hght bandage should he placed over the eyes 
This may remain from four to twenty four hours Warning is given not 
to use a pressure bandage particularly on a chalazion of the upper 
Ud We have seen a corneal erosion and ulcer follow the use of a hian 
dage that was too tight 

>Iolhi8ctim Contagiosum —This lesion which is due to a filtrable 
virus originates lu the sebaceous glands of the lid giving rue to a 
proliferation of the walls of the duets with a keratimzaiion of the cen 
tral cells The wasv nodules from pmhead to split pea size have i 
characteristic umhihcntion If the) arc near the lid margin there is an 
associated conjunctivitis 

An incision parallel to the lid marpn wdh expression of the waxy 
or ebeesv material is sufficient to cure this condition 

Milium —Milium is a minute wheat pram like lesion of the sebaceous 
glands of the lid skin An incision with expression of the cheesy ma 
tenal is usually sufficient Occasionattv the material may have the 
consistency of chalk 


Xanthnmn or \antliclaema — Tlicse are yellovvash or orange 
plaques m the hd skin vihich involve usually the lids of the inner 
angle but ma> cov er the enUre hd skin. The lesions are benign collet 
tions of ceils containing fat and lipochrome The> maj be removed 
vurgicaiiv A small area of normal skin around tlie lesion should he 
included NNben operaUng "nve adjacent skin should be undermined 
ai d ciostd with fine sutures which avoids scamng The lesions mav 
ri-cur Radium or diathermy miv be»is<editv die ticatmeut 

-rap.lloma, l>rfuTO,W turnon ItequenOy 

JOT on th. K borJon [f pnJ,mTOlt.t«l an mol .ncii.on amund thi 
Ijaso paraM fi tlie l.d utirpn skmH be made the tumor etc.sed 
the adiaccnt .kiu tinderuimed ami tty, ^ >e" Ze 
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sutures If the lesions are on the lid border, coigulation with diath 
ermy is the better procedure 

Carcinoma —This lesion usually seen on the shn near the innw 
canthus, is a basal cell or squamous ceU type If the shin with the 
tumor is freely movable, the tumor may be removed Some adjarent 
normal skin should be taken with the tumor The incision shoul^e 
honzontal-oval to pre\ent contraction wth eversion of the 
adjacent skm should be undermmed and the incision closed with fine 

1 by the 
Sion fol 

lowed by plastic repair may be necessary Superficial lesions may be 
treated with radium but it is perhaps safer to use radium after evcision 
of the tumor . , 

Ectropion —Ectropion is a condition m which the lower ’ 
everted exposing the conjunctiva which becomes red and dry Timre 
are two forms cicatricial and noncicatncial Tlie former, which is ue 
. , . MfriciaJ or 

/o long 
men or 
need at 

, d inner 

nix and 

, low the 

apart 

a„d fed overji piece rf 

he globe The 


with atrophic 

aacad bd Jhn causes evers.on ol Ihe lower punetu... 

f»,,nncr Told comorcsses with gentle but firm massage toward the 


cuus'es "itsou '„r.».et.ou' and redness of the nasal one o' "» 

I . I Lacnmation may be due to 

■ angle of the lids-osualJy the 

jenmg with a thin dilator and 
, , o to a No 6 The punctum 

Erl ‘b"e“ CP powdered nr en».l »ea..e „ 
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prevent pain Any deeper probing such as ddatmg tbe lacninal canals 
or the inner opening of a tear sac should be left to aP ophthalmologist 

Spastic Entropion.— Entropion can be cicatricial as is seen with 
trauma or trachoma, or it may be spastic as seen in the aged The for 
met requires plastic surgery 

In spastic entropion, inversion of the lower hd causes scratching 
of the bulbar conjunchva and cornea \^uch produces pain, redness 
nnd tearing 

The use of adhesive tape to pull tlie lid away from the globe rarely 
gives permanent relief Such relief can be obtained by the \ise of 
cautery 

Method —The skin of the lower hd is sterilized with soap and water 
and/or 7Q pet cent alcohol A drop or two of 4 per cent cocaine is 
placed m tbe conjunctival sac The lid is well injected up to its upper 
margin with 2 per cent novocame solution The cold tip of a S to 5 
mm wide electrocautery is placed in the middle of the lower hd 2 to 


a week leaving almost imperceptible scars and a hd that is in normal 
position 

tVJiVhW 

E) chill -The skm of the c>cliils is so loose that a minor blow or 
an insect bite can produce an edema severe enough to cause the eje 
to be “swollen shut” \ few drops of adrenalin injected into the lid 
and ice cold compresses may reduce Uie swelling if seen very early 
Cold compresses arc indicated the first tiiehe hours, but after tbs 
period liot compresses should be used 

If 

ni 

sh 

shouui be cioscu 
ritcly with fine si 


V* .o . of the upper hd If the 
losator of uio upper lul is cut producing a ptosis (recognized by the 
inabililN to open the eje wiihaut wnnklmg the forehead) or the 
triuma is i cn cstcnsii e, ,t is far better to put on a dressing if the pa 
ticnt cm be gotten to an opbllulmi^gist wadiui tv.-cnty four hours 
\ou in'i> sas c the patient a second or esen more operations later 
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Emphysema of iJie lids may IcAiow fractures into ibe paranasal 
sinuses The crackling noise on pressure makes the diagnosis easy No 
treatment is necessary Tlie air is absorbed rapidly 

Curns to the skin of the lids are treated like any other bum except 
that medication which might imtate the eyes should be avoided if 
there is any danger of its geibng into the conjunctival sac 

Glass fragments from spectacles may become deeply embedded be- 
neath the skin of llie lids or the check They may become encapsulated 
and form firm, elevated nodules, tender on pressure They are eanly 
removed through a small incision whidi may not even requue a 
suture 

Conjunctiva— Subconjunctival hemorrhages may occur from rub- 
bing, coughing, sneezing or a blow, but they may also occur spon 
tancously They may vary from a few millimeters in diameter to 
involve the entire globe Small one require no treatment and may un 
dergo absorption m a few days Large ones if associated with large 
hematomas may require removal of as much of the clotted blood as 
possible and, if the hemorriiage is very recent, cold compresses are 
used If It is more than twenty four hours old, hot compresses may 
hasten absorption 

Lacerations— For tears in the conjunctiva, if the lips of the wound 
are separated only a few millimeters, an antiseptic ointment and a 
light bandage are sufficient If the conjunctiva is widely separated, it 
should be sutured, using fine silk sutures If the conjunctual defect is 
in the lower one half and exiomtve, a cicatricial entropion is less likely 
to be the result if the defect is dosed so that the line of suture is 
vertical Tlie conjunctiva can be safely and easily undermined to bnng 
the edges together Effort should lie made to avoid wrmkling and 
“teet-like" projections which may form cysts The latter can easily be 
snipped off when they occur 

I’crforalmg Injuries of tlie Clolie —Perforating injuries of the 
clobe are always serious and their care is relegated to an ophthal 


drops of 4 per cent cocaine IJie conjuncUvai sac is J 


lapse 
iper 
i few 
igaiiu with 
-t are gently 
r chamber 
solution to 
the lips of 

the corneal wound, a conjunctivji lup iiiusi uc p....-- -O'vn from 
above The conjunctiva » incised from eight to four oel<»k at the 
hmbJs and undermined as widely as possible, using the bMcs of a 
In separate it from flw sdeia and Tenons capsule tVhen it is 
f“e enough ^o be pulled down almost to the lower limbus a suture 
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IS fixed to tlie flap at ten o clock and into tlie intact conjunctix a below 
eight 0 clock and another at one and four o clock and the sutures are 
tied This will co\er tlie cornea and the sutures will hold for four or 
five days sufficiently long for the wound to heal Tliey may come loose 
or may be removed after five days when the conjunctiva will slip back 
to its normal position If the iris cannot be replaced it should be 
pulled out shghlly and snipped off allowing the remainder to retract 
into the anterior chamber The conjunctival flap is then prepared as 
just described 

If the puncture wound is in the sclera the conjunctiva over the 
area should be opened and undermined so that it can be readily 
closed One or more mattress catgut sutures should be placed in the 
sclera and tied while the choroid is being depressed with a spatula 
Tlie conjunctiva should then be closed with fine silk sutures If m 
such a case the incision is large with choroid and vitreous prolapsed 
and the former cannot be replaced the situation is much more serious 
It may be necessary to snip off the prolapsed choroid or ciliary body 
which increases the danger of syanpalhclic ophthalmia Such a case 
must be carefully observed for signs of uveitis Anterior uveitis (intis) 
IS a familiar picture but cyclilis and choroiditis are not so readily rec- 
ognized ^Vlth such a severe trauma persistent laciimation circum 


me symptoms persist tor six weeks It may be too hte to wait until 
the normal eye develops imtation though we have seen complete re 
covery following enucleation of the injured eye after the second eye 
had developed iritis and the enucleated eye showtd the pathological 
picture of sympathetic ophthalmia It is much safer to remove a blind 
irntated eye especnllv m a child than to risk a syanpathetic involve 
inent 

Enucleation and not evisceration is the operation of choice 

r . 1 r 

\\i 

tic 


rent! viuinaun »n miu not lx* u<ed m dialielics or glaucoma Corneal 
foriign bculics should not W wiped off with an applicator lest the 
iliithchum he douuled and the svmploms agt^vafed A drop of 4 
per cttit cocaine gives good anesthesia We have seen onlv one m 
stance of a toxic reaction to cocaine ui twenty fixe years 

\ Hit comcil <111.3 «iil, a nninded sliarpcned end is the safest 
stniment tn use H .th a Ileclx- loiipc a good liglit (m a datl room) 
nmora) ot most foreign bodies can he done qmctdi and Math httl. 
or no trauma to the cornea The Oat blade ot the ej e sped rs placed 
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honzontally, the shmpened end at one edge of the foreign body, the 
handle of the instrument elevated slightly to permit the spud to get 
under the foreign body, and jt js lifted oS 

The procedure is di"* t _ »i. t 

bedded For such ca* 
thrust Jeep eaou^ f. 
out, somehmes with 

front of the spud, it may be drawn out most easily through the point 
of entry 1^'heo this is not possible, a larger defect will be made and 
the pain may be severe 

A patient must not be given a local anesthetic to use in the e>'e in 
cases rn which there is danger of infection The anesthetfe slows the 
repair of the comeal epithelium and may lead to an ulcer or even 
panophthalmitis It is safer to use codeine, aspuin or even morphine 
to relieve pain and only antiseptic ointments locally m all cases of 
comeal foreign bodies 

Intraocular foreign bodies, whether they are visible in the antenor 
chamber or he behind the lens, sfiould be treated only by an ophthal 
mologist 

BUIUsS 

Buns may be due to direct contact with a heated object, and, al 
kahes or ultraviolet light 

lleai.—Direct heat causes a severe local reaction We have seen a 
cornea seared white from a hot iron but comparaLvely free from pam. 
There is redness lacnmatiori and chemosis With oidy a bland omt 
” ’ ’ • — ’ • ' m twenty four 

! ately The acid 

not remain as 
1 may continue 

to penetrate the tissue for a long lime alter injury Ihe eye burned 
’ 1 u Kn II will, nT> water and a 3 per 

IS severe 
impresses 

\ r’c bums, 

may do severe damage If lunc is the cause ol tne cuiiuge, profuse 
flushmg with tap water, removal of any particles present and imga 
tion with 10 per cent neutral ammomum tartrate is advised. Cold 
compresses and holocame 2 per cent give rebel from pain 
Tear Cas —This gas produces redness tearing and edema of the 
lids and conjunctiva The use of a solution of 04 per cent sodium 
' ■* -er cent nates’ for imgalsoas 

1 ^ ( . V produce severe damage to 

. ■ * Mann recommends BAL m 
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their treatment This is 20 per cent dimercaptopropanol m thiodigly 
col and should be employed within twenty five minutes after the acci 
dent If it IS not available a 2 per cent sodium bicarbonate solution 
may be used to imgate the eye 

Ultraviolet Light —Excessive exposure to such Ught causes severe 
burning and lacnmation and sometimes pain of the cornea due to ex 
foliation of the comeal epithelium Cold compresses and a 2 per cent 
holocame solution as drops give relief The use of infra red light 
tlirough the closed, lids has also been used to shorten the convales 
cence As a rule no permanent damage occurs unless the exposure is 
prolonged In such cases cataracts or macular edema followed occa 
sionally by a cyst and a hole m the macula may occur and cause 
marVed reduction in central vision 

SERPENTIC ULCER OF CORNEA 

The serpentic ulcer is an infectious type of ulcer usually produced 
hy the pneumococcus or streptococcus It not infrequently follows 
foreign bodies or chronic dacrocystitis The lesion is always accom 
pained by severe circumcomeal injection and hypopyon Treatment 
must be immediate for an eye may be lost in twenty four hours 
Intravenous typhoid vaccine m doses of 100 million repeated in 
twenty four hours if the temperature has returned to norma] should 
be insbtuted at once reniciUm and sulfa drugs as usually given have 
not been effective Antenor chamber irrigation vvith penicillin has 
bi>en of some value as have subconjunctival injections Local imga 
lions vvnth 2500 units per cc of penicillin must be used regularly 
twenty four hours daily for any effect Delimiting keratotomy, that is 
a throiigli and througli cut m the cornea immediately ahead of the 
advancing ulcer has been of great value in combating the infection 
Atropine sulfate 1 per cent solution four times a day, and hot com 
presses should be employed In spite of all treatment a panophthal 
mitis may develop If this occurs an evisceration with removal of the 
Contents of the sclera should be done Enucleation is dangerous in 
Such cases 

Tlie operation is painful and i$ best done under sodium pentothal 
anesthesia An incision is nude at Uie Utnhus and tlic cornea removed 
Tlie contents of the plolie arc scooped out and a piece of gauze 
wound around a finger user! to scape thoroughly all parts of the sclera 
to make certain no v isible pigment remains The sclera can be easily in 
spccted if the cornea is removed If vt u cut horizontally this cannot 
1)0 done well and pigment may remain Three interrupted sutures 
draw thcsihralipstocitlier vet permit drainage Antiseptic ointment 
is usetl in Uu conjunctiva and llit eve is bandvged 
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In no other part o{ the body has minor surgerj such polenbahbes 
for becoming major surgery during llie course of operation, as m the 
neck 

The neck is a muscular tube which is supported by the cemcal 
vertebrae, and which surrounds the vital viscera, encloses the great 
vessels and nerves, and contains glands with extremely important 
functions Knowledge of the anatomv of the neck, with its muscular, 
bony and cartilaginous landmarks and important fascial planes, and 
accuracy of diagnosis are the two most important prerequisites for per 
forming any surgery of the neck Diagnosis is usually established by 
an accurate history, careful physical examination, knowledge of the 
pathologic processes occurring in the neck, and laboratory data Occa 
sionally, the correct diagnosis is made only in the laboratory of the 
surgical pathologist 

Minor surgery of the neck can be divided into three sections (1) 
injunes, (2) infections and (3) tumors 

IMtniES 

Lacerations,— The neck, because of its relatively small size and the 
protected position it occupies between the head and shoulders, sus- 
tains few injunes, excluding the group of injunes which are selfm 
dieted In treating neck injunes, it is of paramount importance to (1) 
relieve respiratory obstruction, (2) control hemorrhage and (3) pre 
vent wound infection. 

Rcsjnratory Obsinictton —Respiratory obstmction may be due to 
a laceration of the trachea, allowing aspirated blood to block the re- 
spiratory tract An opening into the trachea may also allow air to be 
forced info the sunounding tissues the pressure of which may cause 
respiratory obstruction Pressure from an enlarging hematoma can also 
cause tracheal obstruction It is a complication occasionally observed 
after thyTOidectomy but may result from any puncture wound m this 
very vascular region. The injury also may result in edema of the 
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to stop bleeding and close the tracheal opening These can best be ac 
complished bj packing stenle bandage gauze into the wound This 
same gauze packing will probably not si^ce to control a hematoma 
deseloping around a sesered artery but may be used as a first aid 
measure while bringing the patient to a hospital for definitive care 
If a respiratory obstruction does occur -in emcrscncij tracheotomy 
IS necessary and should be performed through i longitudinal lower imd 

f 

t 

m order to raise the cricoid cartilage and allow aspirited blood to 
gravitate away from the lungs Tbcadv intageof Inving a tracheotomy 
tube at hand in case of such an emergency cannot be o\ trcmphasized 
The handle of the scalpel a hemostat or hooked Imryjinv all make poor 
Substitutes for a tracheotomy lube lo hold the tncbenl incision open 
A 10 lo 12 cm segment of tubing from a stethoscope ( if not too soft ) 
can be slipped into the tracheal opening to maintain an airway until 
a tracheotomy tube is obtained or the emergency is past 
It must be borne in mind that the difficulty and hazard of doing an 
emergency traciieotomy in clnldren is much greater There are several 
reasons for tins the neck is shorter more rounded the trachea is 
smaller and more compressible the great vessels are closer to the inci 
Sion and the landmarks of the neck are less distinct 
/femorrliage —Owing to the number and size ol the superficul 
blood vessels in the neck hemorrhage is rather profuse ui all lacera 
tions 111 this area Control of this hemorrhage by gauze packing or 
pressure dressing as a first aid measure may be a life saving procedure 
Closure of the individual vessels with silk or cotton ligatures or the 
repair of a rent in an important vessel wall is later accomplished in 
fne operating room Fortunately the carotid arteries and jugular veins 
are rarely injured A laceration ol a carotid artery usually presents no 
surgica^ problem since the patient becomes exsanguinated before the 
" the common or internal carotid 

of death or hemiplegia (espe 
ult of brain damage incident to 
Uie cerebral anemia Cases have been reported in which common 
carotid lacerations have been successfully sutured * A jugular vein if 


°wing to the extreme danger in such a complication if it 


‘uwnward spread of a deep neck infection Tlie type the virulence 
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In no other part of the body hai minor surgery such potentialities 
for becoming major surgery dunng the course of operation, as in the 
nccL 

Tlie neck is a muscular tube uhich is supported by the ttmeal 
vertebrae, and which surrotrmlf the util sKCcra encloses the great 
scssels and nerves, and contains glands with ctfremely important 
functions Knowledge of the anatomy of the neck with its muscular 
Isony and cartilaginous landmarks and important fascial planes and 
accuracy of diagnosis arc the two most important prerequisites for per 
forming any surgery of the neck Diagnoses is usually established by 
an accurate history careful physical csaminafioii knosvJedge of the 
pathologic processes occurring 10 the neck and laboratory data Occa 
sionally, the correct diagnosis is made only in the laboratory of the 
surgical palhoJogiJt 

Minor surgery of the neck can be divided info three sections (1) 
injuries, (2) infections and (1) tumors 

IMltniES 

I,.actralions -Tfic neck, because of its relatively small si^c and tia 
protected position it occupies between the head and shoulders sus 
tains few injuries excluding the group of injuries winch are self m 
flirted In treating neck injunes it is oI paramount importance to (1) 
relieve respiratory ohslrvctton (3) controJ hemorrhage and (3) pse 
vent wound infection 

/Icjpirrtori/ Obstruction —Respiratory obstruction may lie due to 
a laceration of the traclioa allowing aspirated blood to block the re 
spiratory tract An opening into the trachea may also allow air to be 


after thyroidectomy but may result from any puncture wound m uiiv 
scry vascular region The injury also may result in edema of the 

larynx, the onset of 

Ihcless can complete a 

fion of the anfenor . , 

subcutaneous emphysema first aid measures must be taken at once 

Pfom tte ^aflmpfil c f &urgtiy Uoum.iy of If/jno.s (mU J{e of Sf«/c.n« 
Sotsery Uniwtsrtv of Illinois Ct of VficJ rini* 
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gnen in larger doses (50 000 units intramuscularly every three hours) 
than m the cases where debndement was possible 
Scarring in the nech as a result of lacerations is not marked, espe 
ciahy if they are along the bntss of Langet (transverse in the neck) 

If the scar is unsightly, it can be excised under local anesthesia, pref 
erably three to six months after in]ury, and the incision carefully 
approximated with small stitches of 5-0 nylon sutures 
Contusions -Contusions of the neeV arc even more rare Oian lacera 
bons and usually involve the trapezius muscle Tliey are characterized 
by a painful swelling at the point where the blow occurred which is 
extremely tender Rest and ice packs are early therapeutic measures A 
pressure dressing applied to the contused area may aid with the ice 
packs in preventing further bleeding and exudation into the area In 
the more severe contusions of the trapezius muscle the arm on the 
involved side should be kept in a slmg for one or two days 

Strains and Sprains —Strains and sprains of the neck are rather 
common injuries in the athlete IVhen stiffness pain or lunitahon of 
motion results from trauma it is of utmost importance to rule out by 
antenor posterior and lateral x ra>s of the cervical spine any fracture 
or dislocation of the lertebrae As in strains or sprains involving other 
parts of the body heat applied after the period of exudation lias 
passed (su to twelve hours) will speed up the body's reparative 
process Local novocain injections or even mild head traction, may 
be necessary m the therapy of the more severe sprains 

INFECnONb 

Furuncles —The most common type of infection occurring in the 
neck IS a furuncle— a Staphylococcus aureus infection of a hair follicle 
It IS frequent m the neck because of the presence of many hair fol 
heies and the imtation of collars razors barber s clippers and so on 
These mfections frequently abort spontaneously but protection of the 
area from further irritation is neces'-'— 'tv^ -r * • • 

this stage and produces so little di< 
lected A small patch of adhesive 

this early stage is an extremely easy method of preventing further 
irritation and probably increases local hyperemia by decreasing heat 
radiation* Hot moist compresses are most effective means of 
therapy in tlie presuppuiatne stage When “pointing or fluctuation 
occurs incision and drainage of the abscess under intracutaneous 
novocain anesthesia should be done at once The injection of a small 
amount of 2 p ^ 

creates no nsl 
the reason wh 

not be used ^ „ v . p luiu uie 

w ound for bvelv e to tw enty four hours for hemostasw and a dressing 



58 


i. w rensso\ 


and the number of contaminating bactena greatly influence the inci 
dence of infection m the wound Often the administrator of first aid 
introduces more bacteria than the object causing the mjui) Hie fear 
of introducing bactena must not of course, make one hesitate to slop 
a hemorrhage which maj otherwise pro^c fatal 
The time that has elapsed between injury and definitive siugical 
therapy influences the t>pe of treatment Patients with wounds, who 
come to operation svilhin approximately six to ten hours of the injury 
(the time element \arying dependmg upon the extent and type 
of contamination) should be given the following treatment After 
cleansing the surrounding area witJi soap and water, a surgical de 
bndement is done, washing or changing the instruments frequently 
Difbndement is followed by copious saline imgations, using from a 
pint to several quarts of solution, depending on the size and degree of 
obvious contarmnation If the wound is irrigated before the debnde 
menl, superficial contaminating bactena ( w hich are present m greater 
num^rs at the surface of the wound) maj be washed into the rela 
tivcly sleiJe depths of the wound Scrubbing the wound with soap 
and water, even though it removes the majority of the contaminatjug 
bactena, probably males the wound more susceptible to infection by 
the remauung bactena This is due to the fact that soap scnibbsg 
chemically and mechanically traumatizes the tissue and m this way 
lowers Its resistance to infection * This effect could be overcome if die 


bleedmg ot infection is a threat 


* sutures e pre- 
ep and secondary 
It IS advisable to place a small 


If bactena have had time to invade the tissues, the wound 
.hmdd be left open, covered with grease gauze dressing and 
to hLl by secondary intention. Jn these cases penicillin should be 
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neck which should be diligently sou^t for if <t is not obvious In clul 
dren upper respiratory tract infection especially pharyngitis or ton 
siUibs is the prunary focus Lymphadenitis located in the posterior 
triangle of tlie neck usually is secondary to an inflammatory lesion of 
the scalp which may be missed il a careful search is not made 
Acute cervical Ijinpadenitis is not a surgical problem Nature 
usually aborts the inflammation before suppuration occurs, especially 


remaining about the same for the period, when it might be difficult to 
restrain the scalpel Howes er these loo usually subside under con 
servatne management but when suppurabon does occur immediate 
incision mto the abscess is indicated 
Chronic Ceriical Lymphatleniiia —This is usually the result of a 
chronic primary focus which resists tlierapy such as chronic middle 
ear or smus infections These nodes do not suppurate but subside 
after cure of the ptimary focus of infection 
Tuberculous Lymphadenitis -This disease is becoming more and 
more uncommon but still is seen rather frequently m Negro children 
and In young adults attending our chanty clinics Tuberculous limph 
adenitis a form of chronic lymphadenitis is due to the bovine strain 
of the tubercle bacilli probably transmitted by means of unpasteiir 
ized milk The disease is most prevalent m mdlnounshed undeipnvi 
leged children living in unhygienic surroundings The mvohed Ivmph 
nodes are usuall) multiple unilateral and ii the early stage of the 
disease discrete There is no sign of inflaminabon present and there 
fore the disease must be differentiated from the lymphoma group of 
diseases ^Hodgkins disease lymphosarcoma and leukemia) Tlie 
diagnosis is best and most easily ascomphshed by excising one of the 
more superficial nodes under local anesthesn for microscopic exami 
nabon If the disease progresses suppuration m one or more involved 
lymph nodes may occur and then a microscopic examination culture 
or guinea pig inoculation of the aspirated creamy pus wll establisl 
the diagnosis Pabents should be tl orouglily examined to make sure 
tiiat other foci cA tuherculous infection are not present Although pul 
monary tuberculosis is due to a different strain of the tubercle bacilli 
an X ray of the chest should be taken 
General hyg enic measures sudi as good diet and adequate rest are 
important in the treatment of tuberculous lymphadenitis X ray tber 
apy IS definitely beneficial and should be given m all cases except 
those treated by surgical excision of tiie involved nodes Surgical treat 
ment can be used when the lymph nodes are fluctuant to quickly re 
mo\e the focus of infection m the neck, but in these cases extreme 
care must be exercised to avoid nqitunns a tuberculous abscess and 
m this way contaminate the neck wound If this happens the wound 
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IS applied Gaii 2 e not only does not act as a d/am, but actually ob- 
structs the piinilent dischar^ and should not be left in longer than 
necessary 

Hot foments should bt reapplied immediately after incision anJ 
drainage in severe cases In milder cases, sulfadiazme orpenicilbnoint 
ment dressings may be applied and changed one to three fames a day, 
depending on the amount of drainage The chemotherapeutic oint 
merit probably has little or no chemotherapeutic effect on the infet- 
tioii, hut may protect sunoundtng hair follicles from the bactenj 
present in the discharge and in that vvay prevent multiple furuncles 
*■ * * *■ ’ -lage result 

unincuIoMS 

. . ‘sistance to 

infection which should be looked for, e g , diabetes mellitus 

Carhunclee.— Carbuncles most frequently ocmir on the back of the 
neck where the dermis is thick and lough and a furuncle ruptures mlo 
the less resistant subcutaneous tissue This forms multiple pockets 
underneath tlie skin as it spreads across the neck, and drams Inade' 
quately through multiple openings in the sbn by following the col- 
umnae adiposae These painful and quite disabling infections some 


cision of choice is a cniciaft one crossing the enhre carbuncle aim 
undermining the four quadrants completely All the tough fascia! 
septa should be cut, in this way opening and adequately draining all 
the subcutaneous pockets of pus In a carbuncle of long standing, the 
fibrous septa may be so dense that undermi/wng is impossible bv 
means of scissor dissection, m such instances a scalpel must be used 
This wound should also be packed open with iodoform gauze for 
hemostasis, and hot foments continued 

The central tips of the four quadrants of undermined skin fre- 
quently slough This IS due not only to the wide undermining of the 
flaps, but also to the diffuse involvement of the skin by the nifechon, 
thus interfering with its blood supply This results in a granulating 
1 . 1 — '.rf.x' tr>o •nffviimi has cleared which may neces 

. . le heabng time It 

I of tfie carbuncle, 
•ntire carbuncle is 

Acute Cervical Atlenifie.-Acate cemcai julhiih is common, espe- 

~ f . * u or more enlarged, pain- 

nd IS associated with a 
03® F m children This 
e infectious disease, but 
nfection in the head or 


IS usually seciniuary vu - 
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of tfiis disease aie moie irameroas m tlie pus from a ruptured 
ibscess th-u) in the discharge from a sinus 
Since the actmomjces are anaerobic surgical incision into the in 
fected area witli excision of necrotic tissue (which may include part 
of the mandible sccondarilj imadcd) is adsiscd Sulfonamide ther 
ap> especially sulfidiazine has pros ^ cfRcicioiis ns has to a lesser 
I stent s raj llierapj zinc peroxide and 10 per cent thymol solution 
Penicillin in large doses ( 1 000 000 to 5 000 000 units per day) is the 
most effecliie agent and should be combined with sulfadiazine 


Totions 


Tumors of the nech are common and their excision constitutes most 
of the minor surgical procedures involving the neeV There are a 
great \ancty of tumors found in tins area and tlie removal of some 
of those to be discussed cannot strictly be classified os minor surgery 
Certain others are discussed elsewhere in tins issue and will only be 
mentioned here 

Pigmented Nevi —Pigmented ncvi or common moles occur on tlie 
nech as they do elsewhere over the body If they are situated m a 
position where tl»ey ate frequently irritated they should be excised 
Electrocautery of small moles is a safe procedure >f done adequately 
but excessive scarring and the impossibility of an accurate micro 
scoplc examination makes this treatment inferior to an elliptical ex 
cision This excision should include 1 to 2 mm of normal skin on 
either side of the nevus and be placed along the lines of Langer so 
that careful approximation will result in a fine line of scar which is 
usually unnoticeable after the scar contraction has obliterated its 
vascularity 

Lipomas —Lipomas of the anterior ncok are readily removed but 
m tJie posterior neck owmg to the tough fibrous strands there the 
operation maj he a rather bloody and difficult minor surgical pro 
cedure These same fibrous strands also make tlie hpoma feel more 
firm and diffuse than it docs elsewhere and frequently the correct 
diagnosis is not made until it is removed 


Hemangiomas sebaceous cysts keratoses and basal cell and cpi 
dermoid carcinomas are discussed m detail elsewhere in this volume 
Thyroglossal piicl Cyst# and Tisiulaa -As the tliyTOid develops 
from an outpouching of the prunitive foregut the upper end of the 
pyramidal lobe of the thyroid is connected to the foramen cecum of 
the tongue by a stalk \Micn the obliteration of this stalk does not 
occur a midhne cjstic mass may develop It is usually lined by squa 
mows epitliehuin derived from the oral cavity and produces few 
symptoms except the tumor mass which idiaractenstically rises in 
the neck on swallowing If a secondary infection occurs signs of a 
localized abscess develop Fistulas are usually the result of incision 
and drainage of a tlijro^ossal duct cyst 
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as w eU as the surrounding skin, may become infected and resist heal 
ing lor many months despite * ray treatment Many surgeons aspirate 
the tuberculous abscess m conjunction with x ray therapy with good 
resuJts InciS]on and drainage shoufcl he as aided because a chrome 
draining sinus results 

Ludwig’fl Angina — Tins is a deep infection of the floor of the 
moutii usuafly caused by the streptococcus although other bacteria 
are frequently noted on culture Ludwig’s angina usually has its onset 
after extraction of an infected tooth, but any open lesion of the floor 
of the mouth may result in tlus type of infection Tlie brawny, pain 
' " ‘ »t t. -1 bone and 

dness of 
lien and 
upsi ard 

and backward and often protnidos from the mouth is a result of the 
marked swelling Dysphagia is always present and If glottis or laiyn 
• • y„fy rare)}’ 

1 1S made 
he mylo 

^ and the 

infection subsides Bed rest intravenous fluids and pcnicilbn therapy 
are important supplements to the surgical treatment 
Lateral Pharyngeal Space Infection -The lateral pharyngeal 
space infection arising from a primary focus, usually from the ten 
sil/af bed, ts probably (fie roost common of tbo deep infections of the 

' w ^ 


gc 

from the great vessels may occur not liecause of pressure iituwiis 
of the vessel walls, but rather as a result of mflammatoiy destruction 
*■ ' ' * *lic abscess which produces the 

the mmdible and the stemo 
nt intfiCTamaJ or mednslina) 
tn oral drainage of this space 
proich is through an incision 
anterior to the sternocleidomastoiil muscle After the skm and the 
i„ „„ CO I , , rW Ion] mesthesia dissection of the 
s$ is earned out by means 

Actinomycodis -Actinomycosis is an infection caused by the ra> 
/uncos which probably tn\obes the neA more often than any o^er 
nart of the body with the possible exception of the abdomen Th< 

^ » f _i_ fr.r ftip orcanism is an opening in the oral mu^cosa 


dirongh multiple sinus open., fas - - 
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tena\ which %ancs from dear lo poiuVent in chaiactei Most of these 
are caused by the surgeon’s scalpel incising rather than excising the 
cyst Incision into the cyst may. however, be necessary if a severe or 
persistent infection is present 

Complete lateral cervical fistulas are rare but, when they do occur, 
they travel a constant course dirou^ the nech according to McNealy ’ 
“The internal opening is usually in the tonsillar fossa and the fistula 
courses under the angle of the mandible down and out under the 
midportion of the posterior belly of the digastric muscle, below the 
facial nerve and over the glossophaiyngeal nerve to come m contact 
with the great vessels of the necV and out the cutaneous opening 
anterior to the sternocleidomastoid muscle 
The surgical removal of a complete lateral cervical fistula is not 
minor surgery The removal of a brancluai cyst, however, may be 
readily accomplished under local anesthesia through a transverse in 
cision over the tumor It is exposed by cutting tlie cervical fascia 
anterior to the stemocleidom'isloid muscle and retracting the muscle 
posteriorly Previous infiammalioii in the cyst may make the removal 
more difficult even though the thicker, more fibiotic cyst wall may 
withstand more surgical trauma Kupture of the cyst wall always makes 
complete removal more difficult and less certain 
Mixed Tumor* —Mixed tumors arising in the lower portion or 
cervical process of the parotid gland are sometimes located m the 
upper neck and may be mistaken for pathological lymph nodes Re 
moval of small mixed tumors of the parotid in this region may be 
done on the ambulatory patient but incomplete removal (especially 
if repeated two or three limes) may result in a major surgical trans 
formation of the pathologic process We have all seen malignant 
parotid tumors arising from incompletely excised benign mixed 
tumors There are several reasons for the hi^ frequency of recurrence 
in this particular type of tumor ( I ) the fear of inflicting a permanent 
facial palsy on the patient by injuring the facial nerve which courses 
and branches between the superficial and deep lobes of the parotid 
gland (2) attempt to remove an iceberg type of mixed tumor of the 
parotid through a small opening in the parotid fascia (3) undue sur 
gical trauma and (4) the lack of recognition of the delicate nature 
of the tumor capsule which must be removed completely Mixed 
tumors ma> also occur in the otlief salivary glands but with much 
less frequenc) 

Cysts and cystadenomas occur in the salivary glands but are ex 
Ircmcly rare The former usually congenital is lined by a single layer 
of duct epithelium and responds to simple excision Cystadenomas 
have great potentialities for becoming malignant, and if they occur 
m the submaxillary gland the entire gland should be sacrificed This 
can readily be done under local anesthesia through an incision over 
the tumor mass paTallelmg the mandible 
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Although rares ha^e been reported by the use of sclerosing solu 
ions injected mto the cyst or fistula the only recommended treat 
ment is their complete exasion This may be earned out under either 
local or general anesthesia and should be done through a transserse 
incision If a fistulous opening m the skm is present an ellptical 
incision IS made around the opening If the tumor lies low in the neck 
a second fransimc incision (higher) is recommended in order to 
facilitate the dissection of the tract through the center of the h}Oid 
bone into the substance of the tongue A segment of the h>oid bone 


not recoi-e/ed reeurTence usually results 
Ollier Benign Alidline Tumors —These are usually of thyroid on 
gm also Undescended but otherwise normal thyroid tissue may be 
located at any point between the foramen cecum of the tongue and 
the normal location of the th>Toid gland If normal appeanng unde 
scended thyroid tissue ts found on exploration of a mldline tumor a 
biopsy should be taken and the thyroid area explored to ascertain 
uhether or not sufficient thyroid tissue is present there to prevent 
myxedema if the cctopic th>roid i$ removed 
Enlarged pjTamidal lobe of the tb>‘roid adenoma of the pyramidal 
lobe and adenoma of the thyroid isthmus may present themselves 
as midline benign tumors Discussion of these is not within the scope 
of this paper 

Lateral neck tumor masses present a more complicated problem 
of preoperativc diagnosis than the midhne tumors 
Lateral Orviejl Cysts -Ijiteral cervjcil cysts, or branchial cleft 
cjsis originate embryologically from the ectodermal grooves formed 
during the first month of mtrautenne life A Bussian surgeon, \Acn 
gJowski * after many years of careful study came to the conclusion 
that many of these lateral cysts had their origin in uaobliterated 
thymic ducts which anse from the third branclual pouch 
These tumors also usually produce no symptoms being evident 
only from the presence of Inc tumor mass unless secondary infection 
occurs Infrequently the size alone may produce by pressure symp 
toms such as coughing dysphagia dyspnea or hoarseness 
Lateral cervical cysts may occur anywhere along the anterior 
border of the steroocleidomasloid muscle They are smooth discrete 
oontender and cystic in character Aspiration of some of the Buid by 
means of a synnge and needle wjU aid greatly in establishing the 
— . .1 -.mrK <5 nrior to surgery This rather grayisli opalescent fluid 


^^O^vionally just a sinus opening will be present discfiargiiij. 
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or larynx if it is not obvious on the hp of in the skm about the faw 
Frequently one must be a true medical detective to discoier the 
primary carcinoma 

Occasionallj thou^i it is >eiy rare, tl>e primary tumor may have 
originated m a small branchial cleft c^t and, therefore, the primary 
tumor ma> appear as one of the metastatic nodes 
After the pnmary lesion has been eradicated, the metastases should 
be remoxed by a radical necL dissection, which is far from minor 
surgery Although surgical removal is preferable, neck nodes can be 
stenlired of tumor cells by adequate mtcrstittal irrddtaUon The inser- 
tion of radon seeds can readily be done under local anesthesia widi 
out hospitalization of the patient whose primary tumor cannot be 
cured, or whose general condition would not tolerate a radical neck 
dissection Occasionally a rapidly enlarging node, or a node which 
may shortly become fixed to the mandible, may, ir» the same way, be 
controlled until the primary lesion is cured and the mahgnani cells 
enroute through the lymphatic channels are stopped by the lymph 
nodes and a radical neck dissection then done 
Lyinphoiatcoma, Hodgkin^s Disease, and Leukemia.— Lympbad 
enopathy, usually cervical, is one of the early s>Tnptoins of these dis 
eases These nodes have not the hardness of metastatic carcinoma, 
but ate firm discrete and noninflammatory The only minor surgical 
aspect of these diseases is the removal of such a node for microscopic 


mg a transverse cervical incision through the skin and bluntly spread 
mg the subcutaneous tissues with a curved forceps, exposing the 
pathological lymph node Grasping a fibrous tag on ^e surface of the 
node will facilitate its removal 

One must not forget the danger of Weeding, even from such an 
insignificant surgical procedure, espeaally in a leukemic patient with 
marked depression of blood platelets Gireful hemostasis should be 
accomplished by ligation of bleeding points and closure with vertical 
mattress sutures going deep into the wound 

COMMENT 

Although in the foregoing pages I have occasionally digressed from 
the realm of minor surgery m the strict sense of the term most of 
the pathologic conditions mentioned mav be safelv treated by simple 
surgery There are many dangers however such as severe hemorrhage 
respiratory obstruction air emboh and novocain^ sensitivjt}\ ivhxcb 
should make one hesitate to perform any but tlie most minor of such 
surgical procedures where access to oxygen a more major surgical 
set up, and surgical assistance are not readily available 
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Swellings of the submaxiUary gland often are not tumors but are 
caused hy te< ' ' ' ' ’ 'I ' 

submaxillary i 
as a result of 
the patient ir 

sufficient to cause pam m the gland Palpation of a stone in the sub- 
maxillary duct through the floor of the mouth, noting a grating sensa 
tion on probing the duct, or sisualization of the calcium carbonate 
stone on x ray will establish the diagnosis Sialograms may also be 

' the mouth 

stones are 

iiiuiupfc jriu in Uic gianu itstit in uiesc cases surgicji excision of 
the gland becomes necessary 

C}etic Hygroma.— Cystic hygroma is a congenital lymphangiom 
atous type of tumor found m llie ncch, usually in children This soft, 
cystic, compressible tumor is lobuIat(^ with a fairly distinct border 
Aflhough it is softer and docs not r^GU as rapidly after compression 
' ’ lymph by means of a 
TTie size of the tumor 
iclher the surgical ex- 
cision IS a relatively minor procedure or an extremely major opera 
tion Occasionally these cystic hygromas extend from the floor of the 
mouth into the mediastinum 


of sclerosing solution into the cystic tumor after aspiration may con 
trol the growtli until tlie patient is old enough to better tolerate 
excision Hardy clocs this form of therapy make surgical removal 
unnecessary in the future 

Carotid Body Tumor.— This is another solitary lateral neck tumor, 

• • 1 — r „ • .vf r.t *t> « ninpr 

V ' I • : ^ . Ii ode 

cen 

discussed, are important in the diilerential Uidgnovis ot muuiple 

• ■ • I t. . carcinoma should alwTiys be 

Cndcr nodes are discovered m 
. 1 be made to find the pnmary 

praclavicular region, carcinoma 
of the stomach, esophagus or breast should be looked for 

Submental. submaxiUary, superficial or deep cervical rnemtases 

usually have an epidermoid carcinoma primary m the mouth pharynx 



SUPERFICIAL TUMORS OF THE HEAD AND NECK AREA 

DaNELY P SlATCIITEB, Ki D * 

The Surgical treatnent of superficial tumors of the head and nech 
area can be considered “minor surgery” from the standpoint of extent 
of surgical maneuver involved From the standpoint of consequences 


gery The most senous result, however, is recurrence from inadequate 
excision of a malignant tumor Too often the concern over a poor 
cosmetic result will allow a surgeon to sVimp on the amount of tissue 
excised when removing a malignant tumor, with the almost inevitable 
consequence of recunence Such a patient is usually then referred to 
a “cancer specialist" who must either perform a hanowing and de* 
structive evasion, or compromise with his conscience, and the patient s 
life, and use palliative radiation Fortunately most skin tumors of the 
bead and neck area do not have such senous imphcations, yet the 
problem IS ever present and may require expert judgment in sepaia 
tion of the sheep from the goats 

COM^ION DEMON TlTVlOBS OF THE SCALP. FACIAL AND NECK 
nCCIONS 

Sebaceous Cyaie.— Sebaceous cysts are common lesions of the skin 
of the head and neck area, bemg most frequent m the scalp and in 
the upper neck behind the ears In the scalp they are popularly re 
ferred to as "wens ” A sebaceous cyst results from obstruction of the 
duct of a sebaceous gland, willi consequent retention of secretory 
products j ' * » .1 • 

Red and o 


eassfy dagnosable They are oval, or rounded and 
globular subcutaneous masses with a smooth contour and of a rub 


• Assisuml Professor of Swgeiy Unneisji}- of lUmois College of Medicme an 
Director of Tumor Clmic of the Iteeatch and Educational Hoswtats A«istai 
AttendiojE Surgeon Presbyienaa Uospitai, Chicago 
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SUPERFICIAL TUSIORS OF THE HEAD A^D NECK AREA 
P SiAvcmna, M D * 

The surgical treatinent of superficial tumors of the head and neck 
area can be considered “minor surgery" from the standpoint of extent 
of surgical maneuver involved From the standpoint of consequences 


gery The most senous result, however, is recurrence from inadequate 
excision of a malignant tumor Too often the concern over a poor 
cosmcbe result will allow a surgeon to skimp on the amount of tissue 
excised when removing a malignant tumor, with the almost inevitable 
consequence of recurrence Such a patient »s usually then referred to 
a “cancer specialist" who must either perform a harrowing and de- 
structive excision, or compromise xvith bis conscience, and the patient’s 
hie, and use palliative radiation Fortunately, most skin tumors of die 
bead and neck area do not have such serious imphcations, yet the 
problem is ever present and may require expert judgment in separa 
tion of the sheep from the goats 

COM^lON DENICN TUMORS OF THE SCALD, FACUl AND NECK 
RELIONS 

Sebaceous Cjsts.— Sebaceous cysU are common lesions of the skin 
of the head and neck area, being most frequent in the scalp and in 
the upper neck behind the ears In the scalp they are popularly re 
fened to as "wens A sebaceous cyst results from obstruction of the 
duct of a sebaceous gland, with consequent retention of secretory 
products The gland dilates and the lining epithelium becomes comi 
Ged and differentiates to a stratified squamous variety, hke the skin 


sJcike lining membrane until a globular subcutaneous mass is present 
This may be from 05 to 5 or 6 cm in diameter, but averages I to 2 
cm Chnically there are several distinguishing features which make 
sebaceous cysts easily diagnosable They are oval or rounded and 
globular subcutaneous masses with a smooth contour and of a rub 

Assistant Proicssot of Surgeiy, Vmvetsity of Ittinois Cofiege ol Medicine and 
Duecloi of Tumor Clinic of the Research and Educahonal Hospitals Assistant 
Attending Surgeon Presbytenan Hospital Chicago 
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F g 18 -A, Typical tnUed csplUaiy awl carcmom hcman-noma of the lower 
eyelid This was obliterat d by mulbple t calm ntj of CO snow and sodium 
morrhuate njections S Patient » tb mnl pie prccance ous Ipraloscs and four 
sqjarate ep dermo d carcinoruas all of wh ch were treated by rad ation and 
patient has been f ee of evidence of disease for four years This illustrates the bach 
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bery or doughy consistency Tliey are always attached to the skin, 
of necessil) because of their cent^ opening through the skin There 
IS ahvays Uiis central "pore” which may be obvious, but may require 
a magnifying glass to see 

Indications for treatment are in four categones the annoyance to 
the patient of the lump, the cosmebc defect on the face^ or bald head, 
the problem of recurring suppuration, and the pabent s and doctor s 
curiosity 

The treatment is total excision, usually a very simple procedure, 
there being only hvo fundamental rules required The cyst should not 
be remoi ed during a phase of acute bactenal inflammation The cyst 
wall must be removed entirely, including its central opening The 
customary incision is elliptical and placed over the center of the long 
axis of the cyst The incision should include the central opemng of 
the cyst in the oval of skin outlined by the incision Such an incision 
accomplishes three purposes it insures removal of the central open 
ing, it facilitates dissection of the cyst by aliens mg approach where 
the cyst is not in proximity or conbnuity with the skin, and it ob* 
viates ‘redundancy of skm in wound closure Sebaceous cysts are 
usually removed under local anesthesia Careful infiltration of procaine 
intracutaneously will make dissection easier for the surgeon and more 
comfortable for the patient 

Very rarely an epidermoid carcinoma arises from a sebaceous cyst 
This IS so rare as to be almost a curiosity and such an occurrence is 
not an important considerabon 

■Wart#.— The common wart or verruca vulgans, is much more 
frequent on the hands than the skm of the head and neck area T^ese 
Sims "warts” when tliey do occur about the face may be removed 
by any one of several destructive metliods, excision, X or gamma 
radiation, acid etching or just waiting it out, but the two simplest 
methods are electrodesiccation or freezing with carbon dioxide ice 

Lipoma -Lipomas are relatively uncommon tumors about the head 
and neck area, their incidence in this region being perhaps most fre 


ground of senile and atropine shn from wluch such lesions commonly anse C, 
Recurrent bvsat cell carcinoma in a chaiactenitic location This a a djngeroui 
area because of proximity to eye and bkndrwss if treatment is inadequate or 
inaccurate D Lesion of left cheek which clinically looked like a basal cell 
carcinoma but winch on biopsy ptoxed to he btastomycosis This illustrates the 
importance and necessity ol biopsy m diagnosis o! such lesions E Typical 
epidermoid carcinoma of ear Indicalion for treatment in this location is surgery 
rather tlian radiation because of the proximity of the underlying cartilage and the 
almost invariable chondfonecrosis that results from radiation F Young woman 
who bad mole removed from hchna left ear vnthout sectwa mivtsaww. vWv 
metastatic melanoma in upper neck node the pigment of which can be seen 
shining through the skin This patient w« dead in three months from eeo- 
erabzed meiastases Such a situation illustrates the absolute necessity of miM 
scopic definition of all tumors lemoved and consideration of metastatic disease 
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quent in the necfc and forehead The trunk and extremities are more 
usual sites for this tumor A lipoma is a berugn, encapsulated neoplasm 
composed essentially of adult fat cells svitb a varying proportion of 
fibrous tissue stroma The consistency of the tumor to palpahon de- 
pends largely on the fibrous tissue component, since in this area most 
Lpomas are located external to the deep fascia Those composed pnn 
apally of fat mil be soft, lohulaled, almost fluctuant swellings whose 
margins are indistinct but whose diagnosis is usually ob\ious The 
hpomas %vliich contain more fibrous tissue will appear as more dis 
Crete and firm lesions and may be confused with sebaceous cysts, 
peripheral nerve lesions such as neurofibromas, or bemangionias. In 
contrast to the latter, lipomas occur mainly during the adult yean 
The only treatment is surgical and the indications for removal are 


These are not uncommon lesions u the bead and neck area m miaots 
and are frequently multiple There are hvo fundamental hpes of 
hemangioma, the cavernous and the capillary, the former being a 
tumor composed of large dilated sinusoid lined by a single layer of 
apparently normal endothelium The capillary type, as its name im- 
phes, IS composed of a profusion of edarged capUlary’-hke vessels, 
again lined with a single layer of endothelium The usual hemangioma 
as seen clinically comprises a mixture of both elements m varymf 


of the hemangioma, and me soil, umisii, i.oiiipiv-.t..i. 
tumor is the underlying cavernous portion 

Pure cavernous hemangiooias appear as soft, rounded, subcutanc- 

1 . r They usually hav e dilated 

. ind the tumor itself may 

tion The latter type con 
as a more discrete lesiorv 
Octasionally the cavernous hemangiomas pulsate, due to inooipora 
tion of a large 'feeder" artery 

The pure capillary bemangioiiias are flat mtracutaneous lesions, 
hnght or dusly red in color, and unfortunately may be quite extensive 
m surface area This type of lesion is the familiar “port-wane stain, 
or 'nevus fiammeus " From the microscopic point of new these are 
the most innocuous lesions as to degree of tissue change and prognosis, 
vet the personaUty repercussions rf such a lesion may literally and 
figuiabvSy color the whole life of the individual 
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Hemangiomas are \asciilar anomalies rather than true neoplasms, 
’ ' ' • ihcit eventual size is predeter- 

may “grow” rapidly for a time 
tlieir area of tissue occupation 


Malignant transformation metastasis and death are so rare in relation 
to hemangiomas that they are pathological curiosities 
AU of the above considerations have direct bearing on the choice 
of treatment of hemangiomas Obhleialion of these lesions may be 
accomplished hy surgical removal, or by treatment directed toward 
fibrosis and thrombosis by imtation and endothelial injury Treatment 
methods in the latter category are the more usual, and consist of X, 
gamma, or beta radiation, injections of irritating substances, or freez 


infiltration of these lesions beyond their apparent limits, because of 


superseded surgery Todaj however, this trend is being reversed, as 
better understanding of the hmitatons of each form of therapy is 
becoming evident 

The philosophy of treating a hemangioma should be the use of the 
least destructive agent that will obliterate the les on The cnnies 
against normal tissue that have been committed by injudicious irradi 
afion have created a trend away from this very effective means of 
treatment Evcessive or inaccurate irradiation may produce irreparable 
damage to highly specialized tissue such as the cornea or lens, or 
It may destroy the growth capaaty of immature tissues In addition, 
the progtessive late changes m jiradiated tissue may create serious 
problems years later even to the extent of radiation cancer occurring 
in preadolescent children who were treated for hemangiomas in in- 
fancy Radiation treatment of these lesions should be reserved for 
experts with wide experience Choice of modalities, either x-ray, 


duu capm uy ueiuauvomas, as seen in infants, is the use of sclerosing 
agents injected within the cavernous portion and carbon dioxidl 
freezing of the external pigmented capillary portion Sodium moirhu- 
ate. sylnasol or similar sclerosing agents commonly used for injecting 



74 


DANELT f SLAVcimH 


\sncose ^e|DS are the dm^ usually employed The dose is hon 
0^ to 5 cc depending on ^alu^le of tumor to be injected The dmg 
is wstnbuted through the area without any attempt at mtrafunuDsI 
injection TTie tissue reaction desuod is one of contrachng fibrous 
thrombosis being hcipfuj but incidental The carbon diocidc snow 
treatment aSects the tesion only to a depth of a mdbmeter or so and 
IS applicable only to the superficial capillary portions Multiple treat 
ments may be necessary and desirable a$ overtreatmeot any of 
the methods used for hemangiomas Mnll create irreiersible tissue 
changes which arc not only undesirable but unnccessaiy 
Moles —The lesion conunonly referred to as a “mole" is actually 
a “ncuronevus ” a specific lesion composed of nests of polyhedral cells 
which are part of the pigment protluciog mechanism of the body 
These mehnohJasts produce the broivn pigment melanin ivhjch is 
the norma] pigmentation of the stin and adjacent mucous jnem 
biances The melanophores or pigment producing cells arc denied 
probably from ectodenn of the neurtl crest of the esnbryv and ap- 
parently migrate to the penphery along with the penpheral nerves 
Control of their function seems to be through several processes The 
cells react to physical sfimulaufs such as ultraviolet heht and produce 
melanin This ts the familiar process of tanning after ■'sunhum" 
There Is also an endocnoe factor of control as esidenced by increased 
pigmentation at puberty and during pregnmey 
The anomalous aggregates of these melanophores into small sub- 
cutaneous "tumors" are the common "mole” and may be more or less 
pigmented The number of nonpigmcnted moles is much greater than 
18 generally appreciated The ordinary brown mole is undoubtedly 
the most common benign "tuuior" affecting humans Almost cseiyoie 
has one or more somesvherc on the body ITiey are not true tumors in 
the neoplastic sense but Iilie hemangiomas are really congenital 
anomalies They are most coinmon about the head and neric area and 


arge pigmented 

j problem is the 

’ I »«»r trans 
danger 
ly low 

j „ f ^oi-inorri'l tvr mOle itl UlC J 01 U ul oil IS obvi 
at random becom 
ig point It is fairly 

well esUbhshed nowevei r - vU „ n of a mole cames 

a certain danger and it is probably wefl to remose these Iwions 
when^ey are^ located in on area expesed to imtalion In the head 
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and neck area, these would be nevi situated where a shoulder 


the gravest concern when it docs occur The malignant melanoma is 
One of the most vicious tumors in the human body, with one of the 
lowest cure rates 

There is no way absolutely to diagnose a mole that has become 
mabgnant except by microscopic definition Experts with wide ex- 
perience have a good percentage of clinical accuracy, but it is not 
perfect Diagnostic error iiossihly occurs mainly with the nonpig 
mented mabgnant melanomas, which are more frequent than is usu- 
ally realized These are not infrequently mistaken for basal cell or 
epidermoid carcinoma and treated by radiation without biopsy Much 
has been ivrilten about the factors m differentiating a benign from 
a malignant “mole,” and there ate popular nuscoQceptions about the 
"hainness” or “blackness" of these lesions The accurate information 
maioly boils down to two factors antj change in a mole is a danger 
signal, the sudden appearance of a “mole" in an adult, where none 
existed presTously, demands investigation Changes that may occur 
are increase m size, or increase m depth of pigmentation, serous or 
bloody discharge, or actual ulceration A particularly significant 
change is the appearance of a corona of brown or bluish gray color 
as an megular margin about the raised porbon of a mole 
Removal of Moles —There is considerable mythology and misunder- 
standing about the treatment of moles There is much popular fear 
that disturbing a mole in any way may be dangerous In my personal 
experience and m the literature there is no authenticated instance 
„ I-- i 

I 

iiuugnant m the farst place and usually treatment was instituted be- 
cause of the changes incident to unrecognized malignant transforma- 
tion Dermatologists have removed thousands and thousands of moles 
with acid carbon dioxide snow, elcctrocautery and so forth, without 
untoward occurrence Removal of moles on the face for cosmehc 
reasons by these methods would seem to be perfectly safe There are 
two disadvantages to such procedures (1) no Ussue is removed for 
microscopic section, and (2) the destnicbon of the lesion is almost 
always incomplete This is because total removal would leave an un- 
sightly scat, and usually a coxaptcmvvss- is made wAVi cosmetic con 
siderations 

Tile safest procedure is total removal of the mole by careful ex 
cisjon A neuronevus is a finite lesion and if it is totally removed it 
cannot metastasize from a bottle in the patholog) laboratory If a 
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%ancose \cins are the drugs usually employed. The dose js from 
0 23 to 5 cc , depending on solumc of tumor to be injected The drug 
IS distnbutcd through the area uitbout any attempt at intraluminal 
injection The tissue reaction desired is one of contracting fibrosis 
thrombosis being helpful but incidental Tlic carbon dioxide snow 
treatment affects the lision only to a deptli of a millimeter or so and 
IS apphcahlc only to the siipcrflcnf capillaiy portions, ^fuJtlpIe treat 
ments may be necessary and desirable, as overtreatment with any of 
the methods used for hemangiomas will create irreversible tissue 
changes wbicli arc not on}y undesirable but unnecessary 
Jloles.— Tlie lesion commonly referret! to as a "mole” is actually 
a “ncuronevus " a specific lesion composed of nests of polyhedral celb 
which are part of the pigment produang mechanism of the body 
These mclanoblasts produce the browm pigment melanin which is 
the normal pigmentation of the skin and adjacent mucous mem 
branees The mclanophorcs or pigment producing cells are demed 
proliahly from ectoderm of the ncunl crest of the embryo and ap 
parcntly migrate to the penphery along with the peripheral nenes 
Control of their function seems to be through several processes The 
cells react to physical stimulants sncli as iilfraviolef light and produce 
melanin This is the familnr process of tanning after "sunburn* 
There »s also an endocrine factor of control as cv idenced by increased 
pigmentation at puberty and during pregnancy 
The anomalous aggrvffitcs of these mtlaiophores into small sub- 


has one or more somcvvliere on the body 1 hey are not true uiiuuis 4 
the neoplastic sense but hie hemangiomas are really ^congenital 

■n 


tween pigmented seborrlieic Keratostv aiiu iicuiu«i<.n 

* * "moles" IS three fold 

vhen large pigmented 

j cond problem is the 
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mz a melanoma is reduced almost to the vanishing point It is fairly 
iv^ll established however, that continued unUtion of a mole carries 
a cerUin danger and it is probably well to remove these lesions 
when they are located m an area expewed to irritation In the head 
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cancerous fesion These occur usuiUy ibout the antenor and central 
portions of the slsin of the fice ibout flie nose cheehs and forehead 
and also on the upper portions of the ears (Vlg IS B) They are seen 
principally in patients with thin atrophic and senile skin and fre 
queotly but not always such patients have had excessive exposure 
to sun and wind The senile keratosis is a flat poorly delimited lesion 
which tends to be multiple or diHuse m the sense of coalescence of 
multiple separate foci The lesions frequently have a reddened in 
flammatory base and the surface is a thickened scaly gray which is 
granular or gntty to the touch At the onset sucli keratoses are fre- 
quently a reversible epithelial change and they may be made to dis 
appear after application of petrolatum or lanolin Ihey recur in the 
same place repeatedly and finally will persist When they become 
heaped up and especially if they ulcerate or form crusts the base will 
usually show early epidermoid catemoma which if early enougji 
may be intraepithelial and pro invasive !f allowed to persist atypical 
ulcerating squamous cell carmmoma will result 
Treatment of senile or precaneerous keratoses depends on the stage 
of evolution of the lesion Early changes may be held m check for 
some time by the use of emollients and good skin care The per 
sistent lesion is a radiation problem essentially although small areas 
may be destroyed by application of carbon dioxide snow Low voltage 
unBltered x radiation is the usual treatment although beta radiation 
18 equally or more efiective and creates fat less ridntion change in 
depA in normal tissue The lesions can be excised but usually the 
epithelial change is so superficial that this hardly seems necessary 
especially since the lesions ate usually multiple and difiuse to an 
extent that makes surgery impractical 
One xvord of warning is apropos Many innocent appearing kera 
toses of this type will liave epidermoid carcinoma m their base The 
destructive treatments used may destroy adequately the cancerous 
area but one must always be on guard ff there is the slightest doubt 
biopsy should always be done 


Epithelial Horn* -The epilhebal hom is an uncommon and usu 
ally isolated lesion which consists of a conical tumor mass raised as 
high as 1 to 1 S cm above tlic skin surface and composed of a lough 
keratinized epithelium The protruding lesion is frequently broken 
off and mny be repeatedly picked oH by the patient leaving an ul 
cerated base which rapidly reforms the lesion The base is so often 
composed of a low grade highly differentiated squamous cell car 
emoma that all such lesions should be cnnsxdercd to be cancer and 
should be treated as such Either adequate surgical remoial or nde 
quate radiation should be used 


Leukoplakia --Leukoplakia of muctms membranes is the analoeue 
of keratosis of the skm Keratinized squimous cell excrescences of 
mucous membranes appear white tvhm contmually moist and micer 
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mole is being removed for cosmetic reasons, the larger the lesion, the 
greater the indication for cxcuion. using careful plastic stirgeiy tech- 
nic and repair A fine “hairline* scar is far better than the sear d 
cautery tjestnxtion It a mofc is being removed for prophylactic pur 
poses or for diagnosis case of doubt, then excision is mandaloiy 
An ovai incision ahnnt the mole, a millimeter or so from its edge and 
cutting well Under it, is perfectly adequate removal If ligatures are 
reccssaiy, a 4 or S-0 catgut should he ttfcd, and the skin should Iw 


prophflactic removal of moles, it is worth noting that malignant 
melanoma, for oil practical pviiposes, does not occur before puberty, 
and therefore removal of suspicious or vulnerable nevt in childhood 
IS entirely safe 

IViien there is question of malignant change m a nevus, conserva 
tue excision as in prophylactic remmal js indicated The treatment 
of malignant melanoma is surgical, and doe* not come under the 
heading of minor surgery The radical surgery rcqmred should not be 
performed on a patient unless the diagnosis i* chmcaUy obvious or* 
conhrmed microscopically after conservative excisioa of the lesion 
Tlie trap to avoid is semiradical surgery for suspicions lesions li the 
lesion is benign, unnecessary ilamage has heeii done If the lesion is 
mabgnant, tiio tendency i$ to rest on what has been done in the hojie 
that it IS enough, an unitislifiable compromise of the patient’s life 

Finally there are two important points about nevi that should be 
(.mpliasizcd Iladiation has no place m the treatment of bemgn moles, 
nor in the treatment of operable and potentially curable mahgoanl 
melanoma The cells composing these tumors are radioresistant to the 
point of reversal of the ntlionale of radiation therapy Hie swond 


and neck of importance, both occurring in older individuals The 
pigmented seborr/icic kcratosif is usually multiple and ordinarily is 
found first m tlie skin of the upper and lateral portions of the face 
atid fotehead These lesions are soft, brownish, slightly raised oval 
areas, usually measuring 1 to 2 cm m length, with a velvety feel to 
light touch They may be confused with pigmented moles or car 
emoma hy tl« casual observer, but tlieir clinical diagnosis is easy 
They ate harmless lesions and are not considered to be precanccrous 
A fetv patients tend to have ti»em in profusion and they become a 
cesmetse problem Bemoval Is usually simple by efcctrocautery with 
local anesthesia, carbon dioxide snow, or excision 
The senile kcrotosis it of more concern, as it is distinctly a pre 
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Basal Cell Carcinoma.— Basal cell carcinoma is llie most common 
fonn of malignant skin tumor Tlie term is applied loosely to several 
lesions of similar charactenstics arising from various related skm ap 
pendages They all have two habits in common Most are very slow- 
growing, sluggih tumors, and most of them do not nmtastasize These 
two chaiactenstics have lulled most of the profession into regarding 
basal cell carcinomas with some contempt, as being relatively harm 
less lesions Tins is true m the early stages, but an uncontrolled basal 
cell catemoma over a period of years can cause extensive and irrep- 
arable tissue destruction Occasionally one is found with an ex- 
pectedly rapid growth potential 

The tj’pScal basal cell caranoma or “rodent ulcer’ appears as an 
irregularly rounded or oval plaque in the skin with a central depressed 
area and raised borders (Fig 18, C, D) The central area may or may 
not be ulcerated but in those lesions over 1 cm m diameter it usually 
is The raised edge of the lesion exhibits the classical “pearly border” 
appearance, due to the rose gray, translucent quality of the tumor 
tusue The earliest and smaU^esl lesions of this type consist of a 
wild of thw t'5^'c\sWccwt tumot tisxue Ki Wswm enlwges 
by peripheral and internal extension some degree of central atrophy 
occurs thus creating the usual picture of raised borders The basal 
cell carcinoma seems clinically to be a well defined lesion whose 
hmits are easily discerned Unfortunately, this is never true, as &e 
lesion always has extensions which are only microscopically apparent 
Ihis pitfall, the seemingly limited extent of the lesion, is one of the 
reasons for recurrence following treatment 
The most common methods of treating basal cell lesions are by 


ment ot ttie usual snuii uasai ecu caiciiiuuu me nieiiiou, jjowever 
is occasionally the only recourse m the far advanced tumors'vvhich are 
persistent after many bouts of radiation and surgery, a situation to 
which "tumor chmes commonly fall hew 


For the majority of basal cell cancers tlie usual treatment is either 
surgery or irradiation Excision of the lesions will obliterate any of 
these tumors that radiation methods will control and many that cannot 
be 50 controlled There », however, one drawback to surgical treat 
ment Most basal cell tumors are on the face, frequenUy in comnli 
cated areas such as the ejehd, m ™,e, locations m which cosmSic 
effect ts ot ereal iraportaucc He fear of scar, contraction, ectropion 
ot other deiomity too often leads to eae.t.on of an inadeiitiate block 
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ateci On tlic \ cnnilion border of the hp tlus type of epithelial change 
oocurs almost ctcitisntly on the lower hp lo males ^V^Jen barely dis 
cOjTiible as a diffuse film) IniLopIahia vihjch is not palpable, it is 
probably of no consequence and treatment should be directed 
towards protection of the area from further irritation This means 
avoidance of sunburn changing smoking habits, esen if only to the 
ettent of usintj a cigarette holder and use of emollient ointments 
Leukoplakia of (he hp which »s palpable should be excised if it per 
sists after conserxatixe care “Qiappcd' Ups will respond to treatment 
but the leukoplakia that persists os a crusting plaque in one area of 


membrane of almost the entire lower lip must be excised m this 
manner I have liad several instances m which such a specimen 
showed intraepithelial carcinoma tn several areas on serial section. 
^^■hen an excision of this type is done carefully, and very fine suture 
and ligature mitcnal is us^ (lie resultant scar is practically invisiWe 
and there u no less of sulwtance of the hp 
Carcinoma of the lip is always epidermoid carcinoma o! the ver 
mdion border and is almost confined to the lower bp lo males The 
early small lesions should fie obvious and treatment may be either 
by surgery or irradiation Tlie classic V excision is the usual procedure 
0 ^ cnay be done under local anesthesia ff an adequate margm is 
removed, the cure rate is excellent RadiatioD therapy o! the smah 
and superficial i/p cancers is equal/y effective if given in adequate 
dosage The large fungatiog lip cancers that require an extensive 
removal of tissue and more or less compl/cafed pjashc rettwstrue- 
two should not be treated liy irradiation They are surgical problems 
entirely and do not come under the heading ol minor surgery In 
these very extensive lesions it is tempting to use radiation but this 
is a senous error 

All bp cancers are capable of metastasis so that obliteration of the 
*' X* lent of cervical node 

hjs discussion ‘ One 
ylacbc" radiation to 
done 


BASAL CELL A>0 EPIDFRJItWD CAnCI>0MA5 OF TOE SKIV 
The term “epithelioma'’ is a professional colloquialism winch is used 
fa refer to basal cel] and epidentioid cancm of tlie skin Tlie use u 
not entirely correct as warts and keratoses could be included in the 
stnet meaning o5 tei® Combining both forms of skin cancer 
under one beading nuy lead to careless thmlmg as the harmful po- 
tentials of the two types are quite different 
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part of the phjsician \\ho undertakes it tl»e most exact estimate of 
the lesion obtainable sbouW be tbe basis of tifiatavent For this reason 
every lesion treated as cancer b> tadiatioti should be checked micro 
scopically by biopsy Everj lesion temosed sviigjcaUy should be sec- 
tioned and a pathological diagnosis obtained In any case of doubt 
when diagnosis is tqxnvocal or course of treatment is questionable 
biopsy should be performed 

The removal of a piece of tissue for biopsy purposes is a simple 
procedure when superficial tumors of the head and neeV area are 
concerned In the larger skm lesions particularly those which are vil 
cerated and haix: polypoid tendencies no anesthesia is necessary 
Sobd tumor tissue does not conlain nerves and 3 small piece of piwe 
tumor tissue may be removed bv scalpel scissors or biopsy forceps 
from the center of a tumor without pain tVlien the tumor is small ami 
some normal tissue must of ivectssity be removed a few drops of 
procaine injected about the edge nnd under the lesion wiU suffict 
Usually a bistoury blade will be best m this situation removal of a 
small wedge of tissue being easy with the triangular Wade 
The importance of biopsv diagnosis cannot be overemphasised 
This 18 not only true of the general tumor fi^ld in which performance 
of a biopsy may be more or less corophcnied In superficial tumors 
of the head and neck area where removal of a fragment of tissue is 
such a simple procedure no lesion should be treated by irradiation 
Without biopsy and none should be treated surgically without micro 
scopic assay of the excised tissue ( see Fig Ifi T ) In addition to ac 
CTjtacy and control m the practice of medicine mediolegal tonsidera 
tions alone demand biopsy diagnosis 
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of tissue The Ijcl. of facilities or cipabihtics for plastic repair may 
equal!) deter the surgeon, with the too common result of recurrence 
of the tumor Tliese factors, plus tlie popular misconception that sur 
gery is more painful, more complicated and more difficult than irradia 
tion, Inse put surgical treatment of basal cell skin cancer in a role 
secondary to irradiation 

^Vhethcr a skin tumor is obliterated b) escision or by irradiation, 
the same block of tissue must be remosed or treated In the majonty 
of instances x ra> tlicrap) is the treatment of choice for most basal 
cell carcinomas * This should be done by an expert, and it must be 
done accuratel) and nderjuatcl) The core rates of surgery and inadia 
tion are comparable if both roctliocb are used correctly It must be 
realized that a combination of tlie Ivxo methods is onl) rarely of 
heneSt To expect madeejuafe radiation to male up for inadequate 
surgery is to assure recurrence If adequate radiation is used post 
operative!), there would be no need for the surgery in the first place 
In other words, the common practice of excising a skin tumor and 
tlien asking the radiologist to give a little postoperative radiation is 
nonsense The two modalities do not complement each other, and the 
rare instance where comhnulion is justified requires expert judgment 

Epidermoid Carcinoma.— The epidermoid or squamous cell car 
cinomas of (fie head and neck area arc more serious tumors than the 
basal cell, both in the rapidity of their growth, and in the fact that 


and of slow' growth but they all stiould be given more immeuuie 
attention than is necessary witli basal cell carcinoma 
The treatment of epidennoid carcinoma of the skin is similar to 
that of basal cell carcinoma Irradiation and surgery are the two 
methods most commonly employed Treatment metliods in either 
category do not differ from the teclioics required for basal cell cancers 
of comparable extent A more critical attitude is necessary, however, 
for the consequences of failure are more disastrous when epidermoid 
carcinoma recurs Tiie essential difference in the treatment of basal 
and squamous cell skin cancers is cognizance of the metastasizing 
potential of the latter tumor This means more frequent and more 
ncid follow up Patients with basal cell carcinoma do not die from 


doubtful instances, and m spite oi iiui vagoiies o. jmuiu.u* u 

It IS far more accurate than clmical impression Since the treat 
Tent ol a nialiSnant lesion emails consideiable eesponsibil.ty on the 


supsnnciAi, TuxsoRS of tjie hsad ant? neck area 
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part of the ph>sicnn who undertakes it the most exact estimate of 
the lesion obtainable should be the basis of treatment For this reason 
eiery lesion treated as cancer by radiation should be checked micro 
scQpically by biopsy Every lesion removed surgicill) should be sec 
tinned and 3 pathological diagnosis obtained In any case of doubt 
uhen diagnosis is equivocal or course of treatment is questionable 
biopsy should be performed. 

The removal of a piece of tissue for biopsj purposes is 3 simple 
procedure when superficial tumors of the head and neck area are 
concerned In the larger skin lesions particularly those which are ul 
cerated and have polypoid tendencies no anesthesia is necessary 
Solid tumor tissue does not contain nerves, and a small piece of pure 
tumor tissue may be removed by scalpel scissors or biopsy forceps 
from the center of a tumor without pam When the tumor is small and 
some normal tissue must of netessity be removed a few drops of 
proc?me injected about the edge and under the lesion will suffice 
Usually a bistoury blade will be best in this situation removal of a 
small wedge of tissue being easy with the triangular blade 
The importance of biopsy diagnosis cannot be overemphasized 
This IS not only true of the general tumor Reid in which performance 
of a biopsy may be more or levs complicated In superficial tumors 
of the head and neck area where removal of a fragment of tissue is 
such a simple procedure no lesion should be treited by irradiation 
wilhout biopsy and none should be treated surgically without micro 
scopic assay of the eaevsed tissue (see Fig 18 F) In addition to ac 
curacy and control in the practice of medicine mediolegal considers 
tions alone demmd biopsy diagnosis 
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The cbssiEcation of surgjca) intencntions as nunor or major in nasal 
and phar>TigeaI diseases is more or less of a controsersial quesboa 
Tlicre are some procedures uluch are definitely of a minor character 
while otiicrs are considered major by some and minor by olhen For 
etampic, tonsillectomy falls into this latter categor) If we were to 


one its implicabons arc such as lo call for caution and care not only 
diinng the operation itself, but more important, after the opeiabon 
lias been performed It is of major consideration for one to possess 


cedure 

hASAL MINOR SURGERY 

Fpitlaxis (^asal llcmorrliage).— Tlic average nosebleed is of 
little or no significance Bleeding usually stops spontaneously or is 
easily controlled by antenor packing with a vasoeonslnctor It is in 
the cases of persistent and recurrent epistatis that more drastic pro- 


missed They are somewhat analogous to abrasions of Uie corneal 
epithelium which may readily be overlooked unless stained and in 
spected carefully ^ _ j _ 


lege ol Meiiii-i il 
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not be altogether nasal in otjgm Alveolar (gum margin) sites for 
bleeding may be delected in such cases the patient making a suck 
ing action 

Of the local measures whidi arc used in controlling superficial or 
’ ’ * der seem most effective ( 1 ) 

(3) tncliloracetic acid and 
like other forms oE cautenza 

lion requires prelimmarj analgesia 
The technic for the use of the clcctrocaufcry follows 

A tampon is shaped and tapered to Ct withio the nasal cavity By means 
of a bayonet forceps the tampon is dipped eitlier in solution containing 2 per 
cent pantocaine or 4 per cent cooune and a few drops of epioephnne 1 1000 
solution IS added The excess malenal is d aLen ar wrung oil from the paeV 
rius II mtroduced gently into the anterior nose through a nasal speculum and 
with adequ ite illumination taking care to avoid abrasion with metalhc forceps 
It is well to keep all the packs in place for at least five to ten minutes A well 
guarded electrode which has previously been tested for its effect and strength 
of current n placed against the bleeding point and current is applied Tlie 
electrode vs then quicUy removed without touch ng the surrounding normil 
struct lies 

Wlule cauletization ns described is usually all that is required li 
the bleeding originates from an anterior source as in Kiesselbach’s 
area the results ate not so ftvorable if the bleeding point js situated 
over 1 larger atet anteriorly or posteriorly A more thorough electro 
cautery procedure as follows may help 

After local anesthesia has been effected a small dune-shaped piece of 
gauze IS (ut out and wl ite petroUtum is applied to either side The gauze mesh 
IS placed against die bleeding site and tl e cautery u used directly over the 
mesh A resulting esdiar forms over die entire area and the result is a coagulum 
which if allowed to remain in place for either twenty four to forty eight hours 
will act in preventing further bkeding and pvc a scaffolding effect for new 
vascularuation and healing 

The patient is instructed that occasionally the above may not be 
completely effective and if bleeding should recur he should, in sitting 
position with head forward apply cotton with small amount of adren 
aim ointment into tlie noslnl pinching the external nose against the 
septum for about five minutes without relating the pressure Tins will 
iisuailv stop the bleeding Cracked ice to the forehead and dorsum of 
the nose m a suitable appJiancc (ice-water bag) may be used as an 
adjunct 

The cliromtc acid bead on a suitable metal applicator is another 
effective agent for arresting hemorrhage from the anterior nose The 
technic in its preparation iolilous 
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“ “ I Li^ uuMiig normal bssup 

For the use of trfc/jforacrtic actd, the bleedjng point is touched with 
applicator wet wth the solution Supexfiaal or 



tig 19 —Application of postnatal BD<j intranasal tampons (from L Z Fishman) 

Si/cer nifrjfe is applied readily with already prepared wooden ap 
plicators (handily supplied commercially ) The stick is used in the 
same manner as the chromic acid bead 
Recurrent hemorrhage in association wth hypertension may cause 
serious concern Although "nasil phlebotomy'* may act as a check 
salve in the hj-pertensne patient occasionally senous aftereffects 


the most frequent area being a plems of vessels similar m appearance 
to Kiesselbach’s area, along the lateral wall of the nose just posterior 
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and slightly supenor to the postenor tip of the inferior turbinate, near 
its luncbon with the lateral wall of the nasopharynx 
la postenor nasal bleeding a postenor paclc or plug is often a pie 
requisite to other therapeutic means of control The technic of place 
ment of a postenor paclc is as follows (see also Fig 19) 

A poitenor plug cottoti ot gaute about 214 Inches long Is introduced by 
a soil lubbci catheter (VKually h*<i 14 ot 16 F ) tlwoush the nose and brought 
» ut through the mouth The pack w tied securely Mlh either V* inch selvedged 
tracheotomy tape” or heavy nbbed blade alk in such a manner as to contain 
two tails tl at are tied onto o robber catheter on eiJier side of the tiose and 
one tail that presents itself through the patient $ mouth The two coming through 
the nose are tied onto a smalt gauze section at the columella of the nose 

In children the pediatnc procedure of mummifying" restraints is 
used and with a gagging maneuver a Jennings mouth retractor is ap 
plied When the posterior pack is ready for removal one simply cuts 
the nasal ties at the columella and q,mcUy loosens the pack by tugging 
the end coming from the mouth A. double rubber catheter may be 
ideal for inspecting the lower portion of the nasopharynx Occasion 
ally bleeding from an aberrent snscular plexus is detected and thereby 
directly controlled 

In addition to the posterior pack an onfenor pack may be required 
to control the bleeding Either long fibered cotton soaked in 1 1000 
adrenalin solution or ointment or treated in the manner WoodruS 
describes may be used Woodruff's method consists in placing the tarn 
pons in a solution of 4 per cent antipynne and following with 4 per 
cent tannic acid The resultant mixture creates n plastic substance 
which has an excellent hemostatic effect 

In children h>Tinotics are a valuable adjunct 
Ox>cel used as an anterior pack seems to be helpful as are cut sec 
tions of Simpson splints which act In a similar manner 

Another useful procedure is to infiltrate submucously the area sur 
rounding a bleeding site with 1 per cent novocaine epinephrine or a 
sclerosing agent like sylnasol ot monolate 

A tamponade consisting of a latex balloon connected with rubber 
tubing or urinary catheter to a sphygmomanometer bulb and rapidly 
inflated by the patient proxed excellent in controlling severe recurrent 
episodes of exsanguinating bleeding from the nose in Weber Rendu 
Osiers disease which is charactenzed b> telangiectases which erode 
into large vascular branches and bleed profusely 
In severe bleeding or extreme situations failure to control bleeding 
hy ropicaf tncOiods mates rt imperative to resort to external carotid 
artery ligation 

Of other methods for control one may mention submucous resec 
lion vitamin k admmistratKm w fte use of snake venom radium 
or thromboplastin 
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ffemotoma of ihc ^aaaf S< pfiim —Closely related to cpirtatis aie 
liematomas winch in^oKc the nasal septum These usually occur an 
tenorly, separating the nnjcopencliondnum from the cartilage anti 
arc characterized by soft ballooning noticed on tJie mucosal lining of 
the septum Trequently hematomas result from trauma as in bonnti 
or haskcthall or from surgery, is submucous resection less fretjuentl} 
the} arc of sj stcmic ongin, as iii scuny and hemophilia Of most con 
ctm besides ohslnicfioii is flic frequent occurrence of secondary in 
fcction \Mtli formation of a septal abscess Tins may include the car 
tilage, in which a chondritis occurs with subsequent loss of structure 
and occurrence of saddle nose or other ctfcmal deformities Per 
forating injuries through the csttroa! nose are a most distressing 
complication in children Carly drainage may he afforded after an 
esthctizalion of the mucosa of the nose and mjcttion locally of no\p- 
cam adrenalin solution iisiog a Bard Parker knife »uth a No J5 blade 
A curvilinear incision is made very similar to the one made for a 
submucous resection and a tiny dram of Iodoform gauze or rubber 
js jnserted and nwintomcd tn place crtemaH^ uith a s/nalJ p/eee of 
adhesive Usually an organized dot is present An ideal method of 
removal of the clot if suction fails, js the introduction of a small 
spatula after the nose ts arcslfictrred and pefro/afam applied for Icibn 
cation, compressing the mass posteriorly along the septum adsanemg 
the curved blade tn springlike action antenorly to express the clot 
{feniatomas following surgery may require the use of aiiother bUde 
to be placed on the opposite side of the nose so as to offer resutaace 
to the pressing spatula FrequentI), since mucosal stmotures heal so 
rapidly there ma) be another accumufation of blood and the wound 
needs to be reopened Chronic hematomas may require radiation 
therapy in an effort to resolve some of the svselhng CalciBc deposits 
may Occur in the organiznfion of the clot 
>oval Fracmre* —Fractures of llic nose rnay be simple or com 
pound. In addition to fracture of the nasal bones there may be an 
associated fracture bending or displacement of the septum The ex 
tent of swelling and deformity depends on the soserity of the injury 
Esaixitnation yields distinct crepitus if the lateral hasal bones are frac- 
tured Ecchymosis about the eyes ensues Inspection of the interior 


V 

ed 


Improved cosmebe resufts are attained by prompf treaeiM-ni ewn 
bimng intranasal and extianasal manipulations to adjust the fragments 
and bnug the nose into alignment Petrolatum gauze, stuffed finger 
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cots or sppcially prepared cotton ^bnts are emplojed for the mtcnoi 
of the nose while dental compounds malleable metal and special 
viselike splints are useful to hold the external nose m proper position 
Where parts need to be immobilized for some time special apparatus 
with adjustable traction and pressure points ate necessary 
Foreign Bodies m the ^asal CaMl) -Foreign bodies within the 
nasal cavity which may consist of objects of various design and ma 
terial are frequently noted m young children Usually the foreign 
body lodges quite anteriorly and widi good illumination restriint 
and occasionally local anesthesia may readily be grasped with for 
ceps and extracted Nasal bleeding frequently occurs and is readily 
controlled Calcific masses (rhinohths) are rarely met with and are 
usually due to foreign bodies lodged within the nose over long penods 
of time X ray exammation may aid in localization 
Chronic Hyperplastic Rhinitis —Chronic hyperplastic rhinitis 


in uncomplicated cases Several stages are recognized such as the 
initial or dry stage which consists mostly of a feeling of clogginess 
of the nose a watery or catarrhal stage and then lastly a purulent 
or suppurative stage in which considerable pus is obtained The last 
stage results from secondary invading pathogenic bacteria which may 
be usual inhabitants wiUun vonous patients and come to fore when 
the initial virus attack ensues Should this latter stage persist over a 
longer period of time a residual pansinusms is apt to occur Those 
cases most prone to the latter type reveal on careful analysis and 
examination an underlying allergic diathesis The frequency of colds 
the increase of lymphoid hyperplasia of the tissues comprising Wal 
deyer s ring the hyperplasia of the mucosal and submucosal structures 
tliat occur and lead on the eventual chronicity indeed have a definite 
allergic background This may be more manifest at times and quite 
subciinical or borderline at oUier times witlun the same pabent 
The residual pansinusitis which usually follows in the wake of the 


cold IS best managed by simple mechanical irrigation preceded by 
shrinkage with ephednne Usually a freshly prepared 1 to 2 per cent 
ephredine solution to be used at frequent intervals in a Iiandy DeVd 
biss No 31 spray is prescribed After shrinkage with the ephednne 
administered m this manner or with tampons made of cotton a pos 
tenor inigation (Froetz) is performed After ten minutes allowed for 
adequate shrinkage the patient is told to he on his back with his 
head in a lowered position (the nasal columella parallel with the cei] 
mg) and a warmed physiologc sahne solution is uistiUed into the 
nasai cavity Suction pressure of less than ISO mg of mercury is ap 
plied to tl e nose as the paUent says “K k K.” The latter bnnes the 
the soft palate into occlusal position postnasally so as to effect sue 
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tion After sotraj applications to citlier side, the patient is returned 
to normal position 

Xlyperpfastic areas may frequently Eie encountered and lead to 


The entire lurrwmding tinuei, the ii»»! leptuni and laletal »'»ns of the 
nose fluibinatrs and meatl) are anotheliaed tnth tampons eontaimog 4 per 
cent cocaine \SiUi adrnijate lUumtnabon, a cold uire snare u Introduced Cnt 
paratfel with itie tmal sepiMm, infenorly arnl catching within tlie wire loop the 
fi)/r^or border of tjie poJ> 7 > The Asare J» fJien threaded <7*te the pol}-p and 
directed In an upw-srd and slanting angle rrf about 45 degree* and the snare 
la slowly applied Bleeding that orcun immediately afterwards is self licmtuig 
Or may be mdily stopped with a plain tampon or one treated with srmD 
amount of adrenalin solution 

Il)pvipla-stic turbinaU-s art sometimes treated with submucous ti> 
lecttotis of s>Iri3sol or monotale This mit/iod consists of usimj a fin^ 
gaijgc long needle inches), No 22 or 2'1, wtth a tuberculin 
s>T»ngc or directly cauterizing with clcctrocautery An emphatic word 
of caution is necessary here Jn most instances such hyperplastic 
changes are accounted for b) an aliercic factor Pestrurtne pro* 
cedures applied to mucosal surfaces readily in\ ile secondary and per 
sistent infections Certainty tlie cause is not remosed m these cases 
by cautery or die use of caustics and at best only temporary rebel 
occasional]) is aiforJed 

CenutlltS'-Smatl patcfics of cettulitis ascraging 2 cm or larger 
about the nose, mouth or eyes, consisting of sb^itly reddened eleia 
tions of the skin and shed'* tenderness, mav account lor considerable 
systemic reaction Temperatures up to 102’ F and oser wnfh malaise, 
lassitude and generalized myalgia may be present Recognition is of 
prune importance, for these readily and ssviftly respond to chemo- 
therapy Penicillin or sulfonamides m usual dosages are highly effec 
tisf Those employed m meat packing industry or butchers are most 
commonly infected 

Furuncles.— A furuncle within the sestibule of the nose, along the 


proved the prognosis of caverwus 
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Adenoid Remnants— Adenoidectoniy.—Adenoidectomy, as rou 
linely performed more or less blindly or by means o£ palpation, is 
essenbally a most incomplete method of eradication of the adenoids 
Certain pabents particularly those allergic individuals who frequently 
come dovvn with secondary infections or residual pansinusitis follow 
mg their frequent colds^ show a strong tendency to develop lymphoid 
hyperplasia and “recurrence of adenoids'* or compensatory hyper 
plasia Following incomplete removal of adenoids large remnants of 
adenoids may ’ ’ ’ ' ' 

to otologic disi 
toms tubanus 



Fig 20 Peritonsillar *b»cos invoKlng tl e left side illustrating the evacuation 
through the supratonsiiiar fossa with a curved forceps and opening through the 
anterior pillar with a bistoury irufe (Ledctet Diseases of the Ear Note and 
Throat 5th ed Philadelp] la F A Davis Co 1947 ) 

with proper physiology of closure of the onfice Nasopharyngeal ap 
plication of radium under visual guidance of a Holmes nasopharyn 
goscope IS of considerable therapeutic importance The applicator con 
sists of a shielded barrel containing 50 mg of radium sulfate encased 
in monel metal This is applied to each side of the nasopharv-nT with 
(he patient hang on a conch A senes of three treatments may be re 
nuired at intervals of two _» j •' 


I . - X . 

‘ of tonsillitis ftequentlv 

caused bs beta bemolj-tie steeptoeocc, occurs There are the usml con 
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stitubonal sjnjptonis—fe\er ajalaisc general aching pains sweats. 


marked pain occur with marketl swelling and edema over the entire 
side of the soft palate 

The presence of supratonsilLu* sinus-a congenital remnant-'vhich 
serves as a paUjvvay of mfectJor* rna> etpUtn «hy some cases of ton 
siffitis go on to pentonsillar abscess and others do not For this reason 
the superior pole of the tonsils should be given prime attention m 
cximpletc tonsillcctomj Tlic Ixise and lateral bands are not so 
portanl surgicall) 

Incision and drainage Of a peritonsillar abscess m adults (Fig 20) 
arc at tunes best performed vvalhouf an> local anesthesia A suebon 
apparatus is a convenient adjunct Ileal ng qmcldy occurs The so- 
called chronic peritonsillar abscess in which incision results m little 
or no drainage may prove lo be a granuloma (gumma of syphihs) or 
a malignant growth 

The so-called amto penlonsilhlis m uluch on incuion u made with 
out recovery of pus may reveal itself in reality as diphtbena which u 
cliaractcrmd by a low gnde fever wjtb relatively rapid pulse lacic 
of local fluctuation general toticit) gradual progression of sjtnptouis 
bilateral involvement and jiosilive culture for hJcbs Loeffler bacillus 
If these findings are present d phthena antitotin is immediately given 
Ttelropliaiyngeal \li*ee*»— A retropharyngeal obsces* u 
abscess situated behveen the posterior wall of the pharyn* and the 
vertebral column UTiiIe it occurs m adults it is commonly ctinsidered 
a disease of maraimic and underdeveloped infants and children be 
tween the ages of 3 months and 5 years 
lospectxon and pulpotjon disclose a round«h red, smoudi para 
median protrusion of tlie povtenor pliaryngeal wall pushing the pu 
lars and soft palate fonvard The diagnosis of retropharyngeal abscess 
IS ordinanly made on a history of upper rc^iratoiy tract infection, 
dyspliagia inspiratory dy^nca and cervical adenitis m addition to 
the other findings mentioned The * ray is occasionally helpful in 


Tlve typical case of acute retropharyngeal abscess of lymphatic 

0 - 

)s 


Treamcnt -In the prodromal stages of adenitis anu penauenJi^ 
one should localize the .ntertion ly to nio.st compresses to the neck, 
stram inhalations and narm gargles Support.. e measures should cou 
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sist of adequate feeding and eliminaboa of body wastes Plenty of 
fluid must be given by mouth if possible perorally Chemotherapy in 
the form of tasty antibiotics sulfonimides by mouth or repeatetl 
penicillin injections of GOOOOO umts in oil and %\a^ (Romans^ for 
mula) every eight hours is of considerable help Of additional value 
IS suction of the secretion from within the nose and pharynx 



TiS 21 -Betrophaiyoscal ahsc«ss The mcision o! the abscess u scheniaUcahy 
reptosei ted with the I ead t Ited over tl e edge o( the table to prevent aspiratiou 
f pus (Lederet Diseases of llie Ear Nose and Throit 5lh ed Philadelphia 
t A Davis Co 1947 ) 

In the suppuratve stage the one curative treatment is incision by 
the inlraoral or tlie external route The irtfraoral fcc/intc is employed 
for the uncomplicated abscess as follows (see also Fig 21) 

General anesthesia should not be employed Arpiration of pus must be 
avoided bv carrying out a carefully planned lechnic The pahent is placed on 
a tiled Hi le nlmost Trend^leol irryn i. i.„ u j v. — - 


Kins bi'louty or tonsil V.mle is mtioduced and the abscess cut and pus is 
e\ acualed wall the aid of suebort 

Tlie extension of the process into the pharyai^iiiaxillatv spaeje atv 
indication for external incision antenor or posterior to the stemo- 
deidomastoid muscle depending upon the location of pus in the in 
dividual case Tlie ap^iroacli to the abscess is mainly by blunt dissec- 
tion A submaxillaiT approach may be of aid 
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Control of Hemorrhage —Hemorrhage sometimes becomes so severe 
and repeated as to necessitate ligation of the large vessels of the neck 
A first hemorrhage is an indication for ligation, it is a grave error to 
wait for the second or third, which may lead to a fatal termination 
Transfusion of vvhole blood is indicated when there is evtensive blood 
loss or marked secondary anemia 
i>a*npliai 7 n»eal Dursa —The formation of an abscess in the region 
of the median recess of the nasopfiary-ni can result from two distinct 
pathologic processes Charactrnstieally these abscesses are to be 
found in the midline One type develops as a result of adhesions be 



Fig ZZ Til 
jtrxict^ along it 
floor of the nose 
and Throat, 5lh « ■ 


quently^follovvs. causing putrefaction prolonged retention gives mt 

“womo^'-One see, Ihrough the direct na,ophar,ngeal 
„&)• means of the electneally lighted nasopharyngaseope (Fig 22) 
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a celling in ihe nasophatyra, it is either a rounded mass, deep red 
in coloi, or grayish and polypoid m appearance, or merely a Hatten- 
ins out of the normal concavity of the nasopharynx The tissue is soft 
and easily penetrated by a probe alongside of which its contents are 
exuded 

Treatment -The treatment is as follows 


extupaOon is required 



Fig 23 llohenders niodi&cation o{ Pie Yari^auer instrument obiiateb iht 
■<txessiC> (or indirect illumination, since its prozunal illumination provides (his 
adequalti) tLeJeiei Diseases o( the Car Nose and TViroat 5lh ed Philadelphia, 
F K Dim Co 1947 ) 

Tumors of the Pharyn-x. — ^Tumors of the pharynx intrinsically 
are primary m cliaracter Those of metastatic or more general oivgm 
.ire the result of changes in the lymphoid elements within the pharyn- 
geal mwcosi as, for example, in leiihemic states, lymphosarcoma, 
' ■ ‘ or the more com 

at readily diSeren 
, ^ jlogic examination 
iiuryngeal tumors are most frequently located early on the lateral 
'vails and in the process of extension involve the surrounding struc- 
tures N’eopl istie, granulomatous masses in general occur m the fob 
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lowing order of frequency, papilloma, gutnma, sarcoma, carcinoma, 
lupus, cjst, polyp, fibroma, osteoma, chondroma, adenoma, lipoma, 

* ‘ ide the course of 

■ m tjpe, must be 

Most neoplasms may readily be Irfopsied /oDossmj topical applicaton of 
aoestKesia. 2 per cent potitocaine or 4 per cent cocame Occasionally It may be 
necessary to infiltrate with I per cent mnocatn adrenalin solution. A puBcb 
forceps near the base of the tumor u used 
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Is discussing betiiga lesions of the breast it becomes quite jieces 
siry for one to specify \ust what lesions are included It is the purpose 
of the author to limit this diswssion to the various forms of beniRii 
tumors and those multiplicity of lesions represented by chronic cysbc 
mastitis To exclude entirely all malignant forms of tumors may not 
always be possible because not infrequently in the highly probfera 
li\e forms of chronic cystic mastitis the differentiation between be 
iiignancy and malignancy cannot easily be made either clinically or 
pathologically 

In a survey of 556 consecuiise operations for breast lesions ok all 
'' "xint svere in 


aer cent were 
ncbcntes that 

m ire than half of the surgical lesions of the breast ate of a benign 
tlnracter 

In a brief analysis of the 318 benign lesions 302 were considered 
* ' ystic mastitis 

There were 
15 m all In 

similar fashion tumors of purely connectixe tissue ongm arc equally 
rare and accounted for 16 of which there were 8 lipomas 7 fibromas 
and 1 angioma The most common form of benign tumor consists of 
I oth epithelial and connective tissue origin often referred to as benign 
tumors of mixed tissue origin Tliese arc not to be confused with an 
other group of tumors designated by the same name but containing 
myxomatous cartilaginous or e'en osseous tissues These latter forms 
are rare and only four of this t>Tc were encountered m the authors 
series which proved to be inlracanahcular myxomas or the so called 
cystosarcoma phyllodes Of the 102 henlgn tumors 71 consisted of 
both epithelial and connective tissue ongm of these 4 as just men 
lioned the teraaming 67 being made up 42 intracanahcular fibro 
adenomas and 25 pencanahculai fibroadenomas 
In attempting to establish a classification of the variety of lesions 
that occur m chronic cystic mastitis one >s at once confronted walh a 
multiplicity of names used to designate these lesions After long study 
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of cJiroijjc cjsbc mjsfjtjs, not only in this senes but m a large senes 
of cancerous breasts, tlie author, for the sake of simpliaty, found it 
verj much in order to classify all these lesions into (1) a nooprolifera 
(ne and (2) a proliferative group In the 216 patients operated upon 
for chrome cystic mastitis 84 were of the nonproliferative and 122 of 
the proliferative form 

nEMG^ TIIIORS OF EPITHELIAL ORIGIN 
/As already stated, pure epithelial tumors of the benign type are 
rare W’hen the epithelial tissue is predominant whether arranged in 
adenomatous or papillomatous forms the tumor takes the name of 



adenoma and papilloma respectively The adenomas occur in the 
lobules of the breast where the acim predominate and occur as cir 
cumsenbed encapsulated nodules seldom more than 1 or 2 cm m 
" *■ — •*' stening and pmk gray They 

^ symptomless /or the most 

the patient or by her phy 
>n palpation they are freely 
reasf is gently compressed 
o dimpling or retraction of 


t-apuiuiiiaj ui 

the base of the nipple (Figs -/4, 2a) or 


1 the ducts often close to 
in varying distances away 
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Fig 25 -Th* hi«top uli<ilog> of the- mlraductal papiUomi m Figure 24 



I- IE 26-lnirac}>tic adenrpJpiUonu in ctuonic cjstic masbUs in a breast remosetl 
for tancrr Tlie Wion k a i>TolifeTati\e h-pe of chronic c>-shc mashtu 
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from the base They may also occur as combinations of both adenoma 
tons and papillomatous forms within cysts of the breast in chrome 
cystic mastitis (Fig 26) Papillomas are seldom palpable, and their 
presence is solely manifcsttcl by a discharge from the nipple usually 
first noticed by patient as a stain on her clothing This discharge 


significance On the other hand »f the discharge is brown it has a 
pathologic significance By carefully watching from which direction 
the nipple and surrounding breast tissue are gently milked, one can 
determine m what direction from the nipple the papilloma lies 

nE.Mc> co^^tcn^■E tissue tumors 

The true incidence of connectne tissue tumors is difficult to ascer 
tain Tlie records arc not always clear m the author’s senes as to 
whether the tumor was actually remosed from the breast substance, 
or sshether it was remosed from just beneath the sJon o'erlymg de 
breasts and in no way connected with the breast tissue Both lipomas 
and fibromas are far more frequently subcutaneous tumors oxer die 
breast than tumors within the breast As tumors mthm the breast, 
they ate encapsulated, freely mosable and without symptoms 

DFMO TUMORS OF DOTH EPITHELIAL AM) CO>'M:CTnX TISSUE 
ORICI> 

By far tJje largest group of bemgo tumors are of this type- Ihey all 
develop within the breast substance If one should appear as a sub- 
cutaneous tumor, it might be of sweat gland ongm In tbe breast 
they develop as uitracanalicular or pencanahculor fibroadenomas, 
occur in young w " • ^ _ 

bent, may reman 
diameter greater 

amler of an English walnut i^-ig aj; iney are iieeiy iiju»aun., cu 
capsuUted, umforraly firm and. on section, tbe surface is gray white 
and finely studded witli small slightly raised circumscribed areas 
Microscopically they present a most cfiaractenshc appearance The 
intracanaliciilar form of fibroadenoma (Fig 2S) appean to be more 
or less a rnatuie or a mote advanced foitn of the pencanahcular fibro- 
adenoma (Fvg 29) In the latter form the highly cellular connectne 
bssue stroma appears not to have as yet proliferated to the ertenf 


designated by Johannes Muller* m itwa to convey its cauimower a„i, 





Fig 2S— A. photOTO crograpK of the ^-pcal mtiacaMUculai fibioidenoma 


Lee and Pack® who analyzed 109 cases calling attention to their large 
size slow growth usually dcseloping from preexisting fibroadenomas 
and the good result from surgical treatment These tumors may re- 





3 S' 
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re much cf the breast parenchyma and, if so are best treated b\ 
mastectom) 



Fig —A ptwiomvCTOgtjph of i!>* typ sol pcn-^nsliculsr feWadeno"!* 



Fig lO-Cystosarcoma phylloides « ii*a«ii*l«:ular myipma. a betugn wmc 





BENICN LESIONS OP THE BREAST 
TREATMENT OF DENICN BREAST TUMORS 
The treatment oj benign tumore of the female breast is always sur 
ucal This applies equally as much to subcutaneous tumors it they 
be beneath the skm over the breast or even in the vicinity ot the 
breast Should they occur in the so called embryonic imlk line one 
must consider them as possibly accessory breast tissue However it 
these subciitineous tumors be on the anterior asillary fold or in the 
ixilla (hey may represent aberrant breast tissue or a fibroadenoma in 
such breast tissue Unless these tumors art- strictly subcutaneous 




Mith a tumor nuv be esased under local anestliesia However when 
the} occur in the breast parenchyma local anesthesia should prefer 
ilily not he cmpIo}ed because it is quite important tliat the surgeon 
see the tumor m its normal relabonship to the surrounSing breast 
tissue which is not possible when the tissues are flooded and dis 
tended with local anesthesia This tends to definitely distort the nor 
inal relationship Tlierefore a general anesthetic should be used prefer 
ibl} prntotlnl sodium mtiavenousl} with morphine and atropine as 
preoperalive midicatioci Ethylene or cyclopropane are equally satis 
factorv As to the incision for the rAnovai of a benign breast tumor 
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the a^or stronglj recommends tbe so-called \Varren incision (Fig 
31) This incision follows the tlioracomammaiy groove and may ex 
fend tbe full length or eten bejond if necessary (o excise tie tumor 
Hcgardless of the location of the benign tumors, the author has yet 
to fail to remove such tumors througli such an incision The advantage 
of this incision is that it allows complete direct inspection and direct 
palpation of the critire posterior surface of the breast This reveals 
the relationship between the tumor and the surrounding breast tissue, 
whether (here is retraction or contraction which represent significant 
signs of malignancy and which cannot be determined always when 
the breast is approached directly from the front, without cutting mto 
the fissucs Furthermore, the IVarren tnasion yields an ideal cosmetic 
result, which the author considers most significant for the patient 
The scar is for the most part concealed, wliereas the scar of any oflier 
incision IS boldly visible on the front of the breast, often presenting 
quite a disfigurement 

W’hen a small part of the breast parenchyma is excised, the cut 
surfaces may be approximated with catgut sutures to obliterate the 
dead space If an appreciable amount of breast tissue is excised, no 
attempt should be made to reapproximatc the cut surfaces, because 
too much distortion will result and interfere with the restoration 
of the normal contour of the breast The author instead of approxi 
mating the cut surfaces has pcrtnitfed the defect to become filled 
with a blood clot, which in the process of organization serves as a 
“filler" and at the same time affords a scaffold for connective tissue 
regeneration and fat deposition The incision is closed by subcutane 
ous catgut and cutaneous silk after placing a small Penrose dram 
f»pti<»ath the breast 


semicircular incision is made at the ptripiiery w uju - 

• ; • • » J Red by the DTOWa 

■ ly thin duct 

passed per 

ipherally to the papilloma to facilitate excision me luc.^ion is closed 
with fine silk, leaving a scar hardly visible 


amoMc ersne ausT/ns 

In Older more fully to understand the term 'chronic cysbc mastitis" 
Wjlli all its various mamfestations it is essential that one should have 
some knowledge of the vanous anatomic alterations that the female 
tort mmall) passes Ibreugh as of He ■‘Cti'’'' “f He vanous 

a, ,1 the life cycle of the individual 
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formation of cords of columnar epitiielial cells with the formation of 
acim This however is a passmg phase Then from the end of the 
second year to puberty the breast is mainly stroma with 12. to 15 
ducts converging at the nipple At puberty the breast receives a 
lus the estrogenic hormone an ovanan secretion that causes a bud 
ding of the ducts into acini to give to the virgin breast its normal 
lobular markings During the normal menstrual cycle both estrogen 
and progestin a corpus luteum hormone cause a definite acmat hy 
perplasia during the premenstrual phase causing tenderness and 
swelling of the breasts This piemenstmal pliase is also known as the 
hyperplastic phase or the progressive pliase while the menstrual and 
the immediate postmenstruil phase represents the aplastic or retro 
gressive phase This phase terminates at the midmenstnnl ovulation 
lime when the hyperplastic phase begins again to complete the 
cycle With each menstrual cycle unless interrupted by pregnancy 
or the menopause there are the alternating hyperplastic and aplastic 
phases of the menstrual cycle each month In the event of pregnancy 
progestin produces further glandular hyperplasia that transcends by 
far the premenstiwal hyperplasia tn the Uter stages of pregnancy a 
milk secreting hormone prolactin is formed by the anterior pituitary 
which stimulates th» acmat structures to actual milk secretion It K 
now that tiie breast functions to its greatest capacity and as a result 
lias attained its higiiest iesel of glandular livperplasia In fact this 
glandular hyperplasia reaches such a degree of anatomic alteration 
that all semblance to the normal nonlactating bteast structure is ob 
(iterated The breast is practically all acmar tissue with the existing 
stroma so thinly spread out that it is hardl) visible even m micro 
scopic sections When lactation ceases the acinar tissue undergoes a 
progressive regression or aplasia until the breast has resumed its nor 
mal nonlactating status As soon as the menstrual cycle becomes re 
stored the breast again returns to its alternating glandular premen 
stnial h>-perplasi3 and the postmcnstrual glandular aplasia After the 
menopause ovarian activity ceases seemingly and the breasts then 
embark upon a progressive regression or the sustained senile mvolu 
(lOmI o ,1 _ J r 

omic 

anctu Hormonal physiology the development of any abnormal ana 
tomic alterations would foidcally liave tobe the result of an abnormally 
balanced lionnonal physiology or m short the result of an endocrine 
imbalance or ovanan dysfunction In fact it is now more or less gen 
crally accepted that the vanous types of anatomic lesions in chronic 
cystic mastitis are the result <d prolonged or repeated periods of 
eudocTvne imbalance due probably to ovanan dysfunction 

This vvas recogmicd by Sir Astley Cooper* 1829 when he called 
attention to a clinical relationship between certain menstrual abnor 
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malities or anatomic lesions in the pelvis and disorders of the in‘»m 
mar) gland as did Velpeau* 1854 It remained for Rosenberg® 1922 
to provide evidence first establishing the fact that the cyclic vana 
tions in the human breast were directly related to cyclic changes in 
the ovaries He noted that in each preznenstruum there « ere budding 
outgrowths of the tcnnfnal ducts forming acini coincident with an 


acini did not regress as Rosenlxrg had reported and etplained this 
on the basis that the female hrenst does not develop its rnasimum 
capacity' to acquire acini until after the age of 20 and that after that 
age some of lli premenstrual ncim persist iii the intcrmenstmum On 
the contrary Taylor" concluded from his studies that the relation 
between estrogenic hormones and breast alterations is probably over 
emplnsized Nevertheless the clinical md experimental evidence so 
far accumulated JogicalJ) points to a dcfuwte rebtion^hip between 
endocrine imbalance and chronic cystic mastitis 
Since the clinical and pathological features of chronic cystic mas 
titis are generally cjuite familnr to the surgeon and pathologist there 
has been a decided lack of uniformity as to wliat name should be 
given to this condition This has caused tnuch confusion during the 
past years in so far as nomenclature is concerned W bether or not the 
different typos of chronic cystic martitis lisions represent diSerent 
stages of tlie same disease or whether thei are seprrite disease enti 
ties still seem to lack unifarm agreement 
A brief evolution of the nomenclature might hi considered Sir 
Astley Cooper" 1829 called the disease “colfulous hvdatids" m IS4S 
Brodie* used the tenn “serocystic tumors” vvhile Billroth*'* selected 
the name of "retention cysts” Tlie firit complete anatomicopathologi 
cal description was made by Reclns “ 1865 who used the term "cystic 
cpisf> of the mammary gland” Schimmeihusch “ by whose name 


another By calling the conciitions seiuu. iiivu ui u - » 

ably quite correct More recently Cheatle” suggested a rather^ el^ 
orate name “cystderous desquamative epithelial hypeiplasia The 
term "fibrocystic disease" was suggested by Bevan ** J935 and is the 
term the author prefers to use However due to long and continued 
r ii--, "rhronic cvsHc mastitis" it has come to stay 
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Cole and Rossiter‘« is a very practical one lO which they dis^ss 
(our types (1) The Adenofibrosjs type which is tor the most part a 
piolifetatioQ of Sbrous tissue containing scattered groups of acini 
(2) The benign parenchymatous hyperplasia consisting or proJitera 



hir 33 “Multiple simple blue-domed cyjtj (Bloodgeod) in nonprol ferative 
ehiomc eysbc mastitis 



tig 33 — PboiomicTOgraph of simple nonproliferative chrome cystic wastios 

tion of the epithelial structures of the glands and ducts (3) The pre- 
canecrons hiperplasia representing a high grade of atypical epithelial 
hipcrplasia witlj mitosis Cystic disease v.hich consists of local 
Ucd cjTts formed largely dunng the process of involution 
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Tlie author fttls that for the sake of even greater simplicity, the 
four forms Just mentioncJ might be grouped into two main divisions 
From the anatomic pathologic standpoint types 1 and 4 might well 
be considered the nonprohferatne group and types 2 and 3 as the 
proliferative group This is the classification preferred by the author 
liecause m the first place after one has etamined innumerable slides 
luo features of chronic cystic mastitis readily tale shape and form 
Tlie one feature is predominantly cystic, with smooth hning cells of 
one or several layers deep or the stromal tissue showsa great deal of 



Fig 34— PholomiCTOgraph of the "pah pnl“ epifietium (SehimmerbuscPi) pn>- 
lifcration a iruldcr fonn of the prolifetaH*e lype of chronic cysl c maitiUs 


1 eu f 'These find 


e or less 

directly opposite to the nonprohferativie teature ana u pituvownanlly 
an epithelial hyperplasia which may be in the form of the t^ical 
“pale pmk’ epithelium which Scbimmelbusch'* regarded as pathogno- 
monic of chronic cystic mastitis fFig 1M> to the probferation of 
adenomas papillomas or combinations of adenopapiUomas (fig 
ofil This group the author prefers to designate as^the 

oup The 
vUferative 


From a physiociiuiuu - 
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tiUs may be diffusely (Fig 35) or locally involved On palpabon 
the breast may contain numerous small shotlike cysts or single or 
multiple spherical masses up to 4 or 5 cm m diameter (Fig 32), or 
there may be a sectional induration It is not uncommon for both 
bieasts to be involved The masses are movable usually circumscribed 
and quite resistant depending upon die intracysbc tension Their 
presence is usually discovered by pain and tenderness which is the 
outstanding symptom and is most marked dunng the hyperplastic 
phase of the menstrual Cycle when the lesions and breasts increase 
in size Sometimes the cystic lesions are accidentally discovered by 
the patient while bathing In the aplastic phase of the menstrual cycle 



the pain and tenderness materially subside and the lesions become 
smaller It is not al\va}S possible to differentiate the nonproliferative 
lesions from the proliferative The nonproliferative are more apt to 
beroii-i-> ’ aiekMy 

luadrant 
m these 

lesions II i> a rire hniling m the authors experience, and when it 
occurs It IS more apt to come from the nrobferativp of chronic 


pendulous the K 


• • of chronic 

u u tasi IS sufficiently 
be tramillummated In this way its degree 
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of trans^roncj, j/ anj. may be defennmed Aspiration will also dis 
close whether the mass is c)5tie or solid The author, however, feels 
that, if gentle palpation and inspection of the breast /ad to reveal 
me true nature of the lesion biopsy should be resorted to for accurate 
diagnosis To correcfI> palpate the breasts, the patient must be lying 
Rat on her back, with the arms outstretched and the hands folded 
behind the head, with the breast thus relaxed and more or less evenly 
spread over the anterior chest waff The surgeon then Jays the open 
hand over the breast making gentle pressure over it Any resistant 
or irregular nodules will be readily defected If a woman over 35 or 
tinder 50 years of age, vvjih one or more tender and painful nodules 
m her breast, that increase in size simultaneously with the hyperpUs 
tice phase of the menstrual cycle, and decrease with the aplastic 
phase. With the slqn freely movable over the lesion or lesions, one 
can be fairlj certain that the condition is one of chronic cystic mas 
tills or a benign tumor Occasionally one cannot be entirely certain 
after careful physical evaminadon whether the lesion is benign or 
malignant A frozen section however, at the time of surgery will pro- 
vide the correct diagnosis 

Treatment of Chronic Cysdc Mostitis.— The treatment may be 
conservative or surgical Since it is generally conceded that chronic 
cystic mastitis is the result of an endoenne unbalance, one might 
lopcally assume if this endoenne imbalance is restored to a balanced 
endoenne tevd the lesions in chronic cystic masbtis should disappear 
However, when attempts are made to administer therapeubcally those 
hormones assumed to be deficient to restore the endoenne balance, 
the results of such attempts have been uniformly disappointing Oc- 
casionally. such tumors may disappear during the aplasbc phase of 
the menstrual cycle suggesting that when nature restores the endo- 
enne balance, these lesions do disappear The results thus far obtained 
through the use of such hormones as estrogen progesterone and fes 
, • r I ^ 1 . » minv instances have 
e therapy m 
hile Nathan 

son” found do changes m the breasts wiiiui iie tuuid asenbe to 
hormone administration Cole and Rossiter** suggest that if any hor 
mone therapy is to Iw vised slilbcslrol fdiethylsblbestrol) might 
offer some benefit Therefore it seems that endoenne therapy as no« 
administered is useless and that surgery is the only available means 
fw relief However, before surgery is employed, the patient should 
he kept under observation long enough to convince the surgeon that 
' . » I after following the 


cycle may have upon tne WMVMt w • 

ot the lemn tor leveral month. 


cycles to note what 
ises of the menstrual 
m and if the pabent has 
then a period of observation 
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IS not so essential altljough it is good sense for the surgeon to always 
follow the patients condition through at least one menstrual cycle to 
determine for himself to what etrent the physical and subjective signs 
of the lesion base been altered by the menstrual cycle 

Surgical Treatnicnt -As in any grossly palpable lesion of the 
breast so in chronic cystic mastitis the treatment is always surgical 
It IS ob\ious that when we operate for the lesions Iti chronic cystic 
mastitis we are operating only those that are grossly palpable or in 
other words oi macroscopic dimensions The chronic cystic mastibs 
than can be detected by the microscope only is of microscopic dimen 
Sion and therefore goes untreated since there is no way of detecting 
it clinically In the event that chrome cystic mastitis should cause a 
liloody discharge from the nipple an esploratoiy search may have to 
he made to locate the lesion The same type of anesthesia and the 
* — « « on recommended for the removal of benign breast 

' chrome cystic 
ectomy In the 

event nut readily be pre 

served It is important to bear in mind that in the excision of any 
1 . » » -immint of the surrounding normal breast 


sible transplantation ot manyiam v«. > 

When tlie surgeon has completed the excision of the lesions be should 
make multiple cut surfaces and search for malignancy If no evidence 
of malignancy »s found he may conclude the operation by making a 
subcutaneous catgut and a black silk cutaneous closure after a small 
Penrose drain has been placed behind the breast Should the lesion 
he mahgtiatit the surgeon should change his gloves and scalpel close 
the \\ arren incision and then perform a radical or modified radical 
mastectomy Not infrequently the pithologist may have difficulty in 
convmcim, himself that the lesion is malignant and expresses sus 
picion about the nature of the lesion Under such conditions there is 
only one alternative for the surgeon and that is to carrv out a radical 
or modif cd radical masteciomv 

TIIF UFlATtON OF niROMC C\snC MASTITIS TO CA^CER OF 
THE DREAST 

U sctms that no discussion of chronic cystic mastitis is complete 
without making some mention of the controversial views on "Is chronic 
cystic mastitis or is it not a piecancerous lesion” There seems to be 
evidence supporting both views and much of the exisbng confusion 
has resulted from statistical studies on one hand histopathologic 
studies on the other * --v clinical and 

the pathological anat ,t mention of 

onlv a few reference this subject. 
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Such authors as Bloodgood » Campbell and Lewjs** and CeschjcUer 
approaching cliroiiic c>stic mastitis from both the clinical and patho 
logical angle state that it is not a precancerous lesion using large 
senes of patients m follow up studies as a basis for their conclusions 
On (he other hand Qieatle and Cutler*' who based their conclusions 
on histopathological studies claim tliat 20 per cent of the lesions in 
chronic cystic mastitis art precancerous Warren ’ conducting an ua 
usual statistical study on this relatiomliip states that women with 
chronic cystic mastitis lesions are more subject to breast cancer than 
women without such lesions Cole and Rossiter*' from their studies 
conclude that 20 to 30 per cent of patients with the proliferative type 
of lesions which they designate as precancerous possess possibihties 
of becoming cancerous 

Other Investigators have attempted to find the answer to this rela 
tionship by studying the breasts of adult women at autopsy where 
ileath was in no way related to breast lesions or by studies of 
breasts removed at operations for gross lesions other than chronic 
cystic mastitis Borcharde and Jaffe-' studied the breasts of adult 
women m 100 autopsies and found microscopic evidence of chronic 
cystic mastitis m 93 per cent and tn 65 per cent the lesions were of 
the proliferative type considered by some mvestigaton as precancer 
mis They concluded that these fesions were not precancerous Obser 
vations made by Semb m microscopic studies on a large scries of 
breasts removed for carcinoma found changes of chronic cystic mas 
titis in so per cent of the breasts in the eTtncancerous areas Mc- 
Carty*’ likewise reported similar changes in one thousand breasts 
removed for cancer In studies by the author of -166 cancerous breasts 
in which fib other grossly palpable lesion was present except the 
cancer itself 82 4 per cent revealed the presence of chronic cystic 
mastitis m the cxtracanccrous areas and over half of these had the 
proliferative form From such a high incidence of chronic cystic 
mastitis in cancerous breasts one might draw two conclusions one 
directly opposed to the other One conclusion could be that because 
of the high inadcnce of chronic cystic mastitis and cancer occumng 
in the same breast that the lesion is surely precancerous the other 
conclusion and directly opposite could be that these changes^re 


balance and occumng in the breasts of alt adult vvomwi riowevei oe 

that as it may the author feels that after weighing all the evidence 
at hand, m a limited number of instances in the highly proliferative 
forms such as the adenopapillomatous type the lesion may for all 
practical purposes be a psecMweTOws cssw ?.wd should be treated as 
such by radical mastectomy 
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SUMMARY 

1 In general approximately 60 per cent ol all surgical lesions of 
the breast are benign 

2 Benign tumors of pure epithelial or pure connective bssue origin 
are relatively rare, while benign tumors of both epithelial and con- 
nective tissue origin are common 

S Of all tlie benign lesions of the breast, those found in chronic 
cystic mastitis are the most common 

4 The marVed anatormc alteration in the breast, the tesull of hor- 
monal stimulation diirmg the premenslruum, pregnancy and lactation 
are discussed 

5 It IS now a commonly accepted view that the cause of chrome 
cystic mastitis is the result of an endocrine imbalance, due probably 
to ovarian and pituitary dysfunction 

6 A simple classification of the lesions m chronic cystic mashtis is 
suggested, the nonproliferative and the proliferative groups 

7 The universality of the lesions m chrome cystic mastitis is sug- 
gested from the studies of breasts m routine autopsy and of breasts 
removed surgically for lesions other than chronic cystic mastitis The 
term ‘involutional changes” has distinct application 

8 The treatment of chrome cystic mastitis with hormones vvitli the 
hope of restonng the endocrine balance is uniformly disappointing 

9 The accepted treatment of all benign lesions of Ac breast is sur- 
gical and the Warren incision is warmly recommended 

10 The relationship of chronic cystic mastitis to carcinoma of the 
breast is discussed 
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SKIN DRAFTS 


Paui W Greeley, M D , FACS* 

Wound closure m modem terminology has become dependent to a 
large extent upon the utilization of slcm grafting procedures While 
all surface defects are covered ideally by the use of adjacent tissues, 
many wounds must, by the necessity of their size and location, be 
covered by a properly selected t>'pe skin graft By the tenn “prop 
erly selected," it is implied that thought and consideration be given 
to the choice of tlie type of graft (or each individual problem that is 
encountered Different vaneties of grafts have diffenng cosmetic and 
physical characteristics and likewise, the simplicity or complexity of 
their transfer vanes Hence, it is very important to evaluate carefully 
each problem prior to deciding upon the method for each individual 
sUn grafting operation In other words the surgeon must be familiar 
with the indications for the use of eacli different type of skin graft, 
and what each will offer m terms of the final net result 
Skin grafts can be made to grow successfully on practically an> 
viable area that is not contaminated by major virulent mfection nr 
uncontrollable hemorrhage Fresh surgical wounds make tlie most 
ideal base Skin grafts will also grow on periosteum, bone, penclmn 
dnum, tendon, fascia, fat, muscle or healtliy granulation tissue 
Granulating beds however must be looked upon as infected fields 
Even though this fna> be mild, tbe simpler t>pes ot grafts must be 
used when covering such an area 


thinner the skin gralt the greater will be its chance of growing com 
plctelj Conversely the thicker ones will be most difficult to make 
grow but will give tbe maximum degree of function and cosmesis 
Hie decision as to what t)!!® of skin graft to use is not al\va> s an 
easj one to make, but the degree of uncertainty lessens as the sur 
gcons experience with various technics increases The inexpenenced 
operator is apt to choose complicated metliods when a simpler pro- 
cedure would be more desirable, the latter often >ielding better final 
results and simultaneous!) being bme and discomfort saving to both 
the patient and the surgeon 
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mucous membrane m tbe mouth ot uoae, ot for conivm<^va with which 
to line an eyelid It will not, however, control the underlying fabrosis 
which invanabl) de%elops postopeiatwdy, but it will survive where 
a graft of greater thickness might not groiv As a temporary measwe, 
therefore, whether for a hum or other cutaneous dciett, it can otten 
be utilized to great advantage in facilitating rapid healing Moreover, 
this co\enng may he excised later when the operative wound is clean 




Fig 37 —Method of cutting “puicli” gtafls (Courtesy U S Ma> Hosp, OiUand, 
Calif) 

procedure is not one of choice, but may be indicated as one of neces- 
sity In covering extensive granulattng defects following third degree 
bums where donor sites are at a premium Such small grafts of skin 
fiu> be spread over cvteiisnc areas with open granulations left be- 
Iwoin These intervening arras will heal m spontaneously by scar 
(issue prohft ration from the inulbpic skin graft edges The result is 
hekmg m Iwth function and cosmesis because of the fibrosis The 
mcthotl however is of considerable practical value when large surface 
ireis must be covered and may be looked upon sometimes as a hfe 
'■vMm; jneisun' If possible one maj use the procedure in combina- 
tion with other mithotls, le, to use large grafts over )oints where 
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TYPES OF SK1> CIUFTS 

^TIic following stmplc cla«i8calion of slcin /grafts is ofFereJ (Fis 

Free grafts 

Spl I iWtlni-'S 
TI ifrsch 
I’oshge sJanip 
He'erJm 
/ntrrmeJ/afe 
Slent 

Flee f‘>U thlciineu 
PeJicJe grafts 

Open (direct) 

Tubed 



Fig 30— Showing thickness s>f dfferent types of skin grafts in cross section 
(Heptoduced courtesy U S Nav At Bull \oL 43) 


closed wound It wU grow, weu u , . ^ j . . r 

bone, peitchotidnum muscle fascia tendon or as a substitute tor 
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Tlip mold and ^raft are tlien reinserted into the defect and pressure 
\ppUed as with any other graft The mold is remo\ ed ui approximate!) 
one week at winch time the graft will bc found to be growing nicel> 
Free Full Thickness or Wolfe Grafts -Free full thickness grafts 
will give the maximum degree of cosmetic and functional result, but 
are the most difficult in which to obtain growth Tlie> are preferred 


cii ui<-i^ u a buua » LA.UUI v,u s lai i>«u mey u u»i ue tui lire 
of all underlying fat and to a pattern of the exact size and shape of 
the defect They must be secured in |dace with many small inter 
rupted sutures Hemostasis of the recipient area must be perfect 
Pressure should be applied for fourteen to twenty one days althougli 
the graft may he inspected earlier for the removal of sutures if the 
pressure dressing is replaced promptly 
There is no known limit as to the size to which a free full thickness 
graft may be cut but large donor areas may present n serious problem 
m closure Small donor areas may be closed by undermining and 
suture of the borders but large defects may have to be covered by 
some type of split thickness skin graft Consequently there should be 
positive indications for its use when a free full thickness skin graft 
IS selected 

Pedicle Flaps -These may be open or tubed They are frequently 
utilized for extensive reconstructions about the face particularly about 
the mouth and tip of the nose where both covering and lining are 
needed and when there is not a good base against which pressure 
can be made They are also indicated when it is doubtful whether the 
V lability of the graft can be maintained and when it is necessary to 
transfer a subcutaneous fat pad with the graft To cover defects of 
the hand either flexor or extensor when tendons have been exposed 
1 flap containing a good subcutaneous fat pad is necessary but a free 
graft should be used always when an at!e<iuate subcutaneous fat pad 
remains over the tendons In cutaneous defects about the jaw or ex 
tremilies whore the skin replacement is to be followed later by bone 
nerve or tendon surgen a pedicle flap should be used since it will 
tolerite subsequent reopenmg or incision through which the under 
lying surgery must be approached One point must be remembered 
however and that is that anv flap on the hand or fingers is always 
bulk-v and clumsy as compared with a free graft 
Wielher one utilizes an open or direct flap or one which has been 
Uibed depends upon several factors Using the open flap is a more 
rapid procedure but the open surface is nhvays subject to more or 
less contamination This can be minimized if the donor area and any 
unused portion of the exposed surface is covered wnth a split thick 
ness sfan graft at the time of the primary operation Small donor areas 
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maximuin elasticity is desired and to use the small grafts over surface 
areas between joints 

Revcedin (Pinch or Dnsia) Grafu (Fig 37) -The fieserdin 
grafts may have a place in the hands of ^e occasional operator or 
to serve as a temporary covenng Like the postage stamp graft, their 
use may be considered when donor sites are at a premium However 
it IS the experience of plastic surgeons that the percentage of takes is 
greater when larger Uim sheets of skin such as Thiersch or postage 
stamp grafts are used 

Tlie final functional and cosmetic result left with the Reverdm graft 
leaves much to be desired in both the recipient and donor areas The 
scamng between the islands of skin frequently breaks down because 
of poor vascularity Consequently Tliiersch grafts appear preferable 
to the Reverdm or Dasis types 

Intermediate Split Tlnckneed Grafts —These grafts have the great 
esf field of usefulness of all the vanous types These could be called 
thick Thiersch grafts Tlicj may be cut from 25 to S5 per cent of the 
total skin thickness The thicker ones embody many advantages of 
the free full thickness graft but at the same time are much simpler to 
utilize from the tochrucal standpoint They may be cut to almost un 
limited surface dimensions It is not necessary that they be cut to 
exact size of the area to lie covered since any excess may be per 
mittid to overlap This redundancy may be tnmmed off at the bnne 
of the first dressing. Furthermore the donor site heals spontaneously 
Consequently thick split lhickne>s grafts mav be used for all practical 


mav tven be used here providing i good suuciit iiieuus i- 1 “'', 
present on the ricipient site Even neck and axillary contractures do 
well when rcpliccd with large thick split thickness skin grafts 
Another practical advantage of the split thickness graft js that re 
peated "crops" may be taken from the same donor site if the grafts 
have been cut relativ ely thin Successive "crops" may be taken at three 
to four week intervals a procedure that may be of utmost importance 
when extensive defects must be covered and when donor sites are 
usually at a premium , 

Stent Crafts -Stent grafts are employed in providing an epithelial 
covenng over irregular surfaces and in cavities where it is ordinaniy 
difficult to obtain firm even pressure TTiis technical 

mt 
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sectioning the base ("delaying ) and then closing this incision by 
suture 

DO\on AREAS 

These must be chosen svith thought They should be taken from a 
location wherein the secondary deformity can be hidden by the pa 
tients clothing It must be remembered that hair bearing areas must 
be avoided when transplanting pedicle flaps or free full thickness 
grafts unless one desires to transfer deliberately hair with the skin 
as in the construction of a new eyebrow Tlie accidental transfer of 
hair bearing skm must always be kept in mind Patients will never 
thank the surgeon who inadvertently transplants a hair bearing skin 
graft to the palm of his hand' 

An attempt should always be made to select a graft tliat will match 
the area to be covered both cosmetically And functionally For smaller 
defects about the face a free full thickness graft from behind the ear, 
infraclavicular area, or inner aspect of the upper arm will yield the 
best cosmetic result Unfortunately however, some Wolfe grafts 
placed on the face may ultimately pigment to an area darker than 
the surrounding normal skm This annoying complication can in some 
instances be improved by tattooing 
The largest donor areas from which to obtain split tluckncss grafts 
are fouTid on the abdomen chest back and thigh The normal total 
tluckncss of any split skin graft vanes with the donor site from which 
It 1$ taken i c , whether it is from the back, abdomen, or thigh, and 
whether from a man woman or child In other words, a graft cut 
witli a dermatome set to 00024 inch thickness from the back where 
the skm IS relatively thick would be earned into the subcutaneous 
fat if it were taken from the inner aspect of the thigh of the same 
patient 

ISOC RAFTS 

Skin grafts taken from other individuals are unsuccessful in light 
of our present knowledge eveept m identical twins This latter con 
sidcration is too remote to liavo much practical significance How 
ever tliin Thiersch isogrjfb may grow from one to su weeks before 
melting away Tins fact may be of value in the temporary covenng 
of 'll! evtensively burned individual vvlio is too ill to withstand an 
autogenous skin grafting procedure While the success of this tern 
porary grift must be looked upon as a permanent failure, the tran 
sitory viable covenng may tide over a critically ill patient until 
niitogcnoiis skm grafting can be done successfully Zoo grafting the 
transfer of animal skin to humins, is spectacular but has not been 
successful 

aiOICE OF SkIN CRAFTS 

In deciding upon the type of skin graft to use in any given prob- 
Km, the following fictors must always be kept m mind (1) Tlic ease 
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may of course be closed by sutunng The tubed pedicle flap, ho\\e\er, 
IS a closed mechanism throughout and is always the more desirable 
except for the additional time imobed in its construction and transfer 
(Fig. 38) 

The safe proportion of length and width of pedicle flaps \anes 
somewhat «ith Uie hlood siipplj of the area from which they are 
taken Generali) speaking, howeser, an average proportion is two 
and one-fialf times as long as the flap is wide l{ a longer flap is 
needed, it should be elevated in sections, leaving a central bridge 



attached until further blood supply develops in the ends of the tubed 
pedicle Or. as Gillies has suggested, the length at the ends may be 
increased by interval stages 

The length of time necessary before a pedicle can be mov«d or 
divided varies The average tubed pedicle flap must be left in place 




Fig 30 -Dcmonstratci appltcation of fnc full tiuckseu skin crafts to ring and 
lntl« finger defects ( Renroifucetl cno(tcs> Am 1 Sore and U S \a\ Ifosn 
Orktmd CaUf ) 

\ncspmiNt: of which me\Yiod is used to cut the graft net sXm 
Kraft IS ulenticallj the same All spirt thickness and free full thjcl 
ticss grafts an. transferred to the recipient area and secured in place 
With fine nonahsDihaUe sutures A User of plain petrobtiim gauze 
or 3 per cent xerofonn petrolatum gauze is then laid over the mf* 
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With which the defect may be covered (2) The final cosmehc and 
functional result (3) The comfort and safety of the patient dunng 
the period of plastic surgical repair 
It might be of interest to point out that in a total of 1 411 slm graft 
' * ' - T a 

he 


Split slin grafts 1 024 

nmcTcIm grafts 28 

Stent grafts 60 

Free full thickness grafts 84 

Fed cfe flaps 215 

Total 1411 


Jt IS ((mte obvious from these figures that the split thickness type 
of graft IS most commoni) employed These figures are tjuite pro- 
portionate to those of civilian pnetice evetpt that m the Utter one 
utilizes the olfe graft *» little more fre<juentl> and a pedicle flap a 
little less often 

I LA^M^O THE "ni E OF REPAtn 
In plaiintni' the type of repair of any cutaneous defect the surgeon 
must be able to visualirc mentally the final result and then decide 
upon the steps neccssan to arrive at this end lie should apply his 
selected graft as early as possible utilizing the simplest method that 
will give the desired cosmetic and functional result If it ts necessary 
to use some type of pedicle flap such a flap must be prepared com 
pletely pnor to transfer before removing the pathologic lesion whether 
It he an ulcer a simple contracture or a netiplasm 

METHODS OF CDTn>0 CIUFTS 

Small pincJi grafts other die thin Jleverdm or thick Davis type 
may be cut with a scalpel (Fig 3") after first lifting up the skin with 
• r- run -j^ness grafts are likewise 
t the donor area around 
be covered It must be 
free of all subcutaneous 

fat in order to insure growth 

Spilt thickness skin grafts are most commonly removed by either 
' «t. _ « ♦ ^ to 


( 
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,ng llus distance, grafts of dJfeieul thicfaiess may be cut with a high 
degree of accuracy and utufomiily A quid, drying rubber a™™' “ 
pla^d on the drum and donor skin area When placed in contacMhe 
slon n held against the drum surface, whde the gralt is then cut by a 
to and fro motion of the knife canying lever 



Fig 39— Demonsttales application of fie« full lliidcness skin grafts to nog and 
little Enger defects IRepiodoced couitesy Am J Sutg and U E Nav Hosp, 
Oiklatid Calif 1 


Irrespective of which method Is used to cut the graft, the net slan 
graft IS identically the same All split thickness and free full thick 
ness grafts are transferred to the recipient area and secured in place 
with fine nonabsorbable sutures A layer of plain petrolatum gauze, 
or S per cent xeroform petrolatum gauze is then laid over the graft 
This in turn is covered with sterile flat gauze pads, cotton waste, or 
abdominal pads An ace bandage is then apph^ under mdd pressure 
and, banmg complications the graft is not inspected for approxi 
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With which the defect may be covered (2) The final cosmebc and 
functional result (3) The comfort and safety of the patient during 
the period of plastic surgical repair 


Split tlcm gnits 1 OU 

Reverdin 28 

Stent grafu 60 

Fr« /uU thickoeft gnits 8t 

Ted clc flapl gl5 

Total 1411 


It IS quite obvious from tliesc figures that the split thickness type 
of graft If mmt commonly employed These figures are quite pro- 
portionate to those of CIS than practice etcept that m the latter one 
utilizes the Wolfe graft ^ little more frequently and a pedicle flap a 
little less often 

TIIF "ni'F OF REPAIR 

r • i,.re ♦ »fi> <1 rneon 


SIETHODs OF CinriNC SK1> CRAFTS 
/.II r. n/'h frrifts either the Ihm Beverdin or thick Davis type 


of t\so well stanujiuizeu i..., 
use the free hand razor method 


jn svImcH the graft is sliced off Coo 
* ' ' using the Blair Brosvn suc- 
popular method is by use of 
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malely one week Ihe dressing is then opened and all sutures and 
any excess overlapping graft removed Should hematomata be Present 
the overlying portion of the graft is incised for drainage and the 
hematoma evacuated Pressure dressings are then reapplied for one 
more week with split thickness grafts and for two weeks additional 
with full lluckness t)pes When covering granulating detects that 
commonly are contaminated wth Bacillus pjocyaneus earlier inspec 
Uon of the graft is necessary, often vnthin tvsenty four to eight 
hours Should excessive suppuration be found at the first dressing 
moist dressing technic should then be substituted until the area is 
clean. 

BEFIlICEnATlON OF SKIN CRAFTS 
This procedure is successful when one wishes to preserve unused 
portions ''f 
in a ster 
logic sal 
or jar T 

frozen state until wanted After tliawmg it may be applied to the 
tecipient area in the same manner as a freshly cut autogenous skm 
graft These grafts ate known to work successfully over a period of it 
least three to four weeks 

•CLUINC'’ TECHNICS 

Pfot^yres of this type have been currently popularized in many 
different publications However Uiey offer no practical aid and have 
been discarded by ail plastic surgeom doing any large number of 
skin grafting operations The step is unnecessary because nature make' 
its oivn natural physiological coagulum such as occurs in all wound 
healing Furthermore considerable surface area is lost by virtue of 
contraction of the graft a process which does not occur when the 
graft is placed on normal skin tension and secured there by suturing 

rnETARATlON OF RECinENT AREA FOR SKIN CRAFTS 

All fresh surgical wounds le those created by the ercision of 
healed scar contractures neoplasms, or avulsions present Idea! bases 
upon which to place a skin graft They are more bactenologically 
clean than any defect 

Contaminated wounds must he treated both systcinically and locally 
Systemic treatment consists m the use of adet^uate doses of pemciUux 
and whole blood transfusions if the patient is anemic Local treatment 
includes removal of any necrohe tissue or other foreign bodies, in 
eluding bone sequestra Following fiju Qte wound is covered with 
sterile fine rayon silk (if unavailable, fine mesli gauze) and copious 
moist dressings applied under dight pressure and kept constantly 
moist Of the various solutions used, vve have found saturated boric 




LOCAL TREATMENT OF THE WIIOLE THICKNESS BURN 
SURFACE 

Hakvey S Allem M D FACS* 

Most surgeons interested m the treatment oJ hums are agreed on 
the principles of care of burn shock and the initial local care of the 
burned surface However there is some apparent confusion as to the 
management of the patient after the bum shock has subsided This 
IS especially apparent in cases with whole thickness bum loss 

After completion of the primary local care to the burned wound 
and the control of bum shock the patient enters a very critical phase 
of his iniur^ About forty eight hours after the injury is an important 
time and the surgeon must liave a definite plan of treatment first in 
maintaining the patient m a stable nutnlional condition and mam 
taming this throu^iout and secondly there must be a definite plan 
of treatment of the burned area 

It IS neither possible nor logical to dissociate the problem of general 
care of the burned patient from the care of the local bum wound 
The most recent worthwhile contributions to bum therapy have dealt 
with better understanding of the chemical alterations resulting from 
the bum and the logical methods of correcting these alterations While 
this discussion will deal especially with care to the local wound it 
must again be emphasized that at the same time the local wound is 
being treated the genera! condition of the patient must be constantly 
observed and also treated There is a definite correlation between the 
nutntional and chemical balance of the patient and his ability to heal 
III a normal manner or to combat infection 
After the bum shock has V 
anticipated that the patient 
and that a nitrogen imbala 

fourth day after the injury and every second da) thereafter the 
patients blood should be checked to determrne the values of the 
hematocrit the hemoglobin and the plasma protein levels These few 
blood examinations are suBiaent to indicate tlie patients general con 
dition provided there is an adequate unnary output Any significant 
lowenng of these blood values must be corrected to keep them at a 
high normal level A daily diet must be giv en high m vitamin content 
and containing two to three grams of protein per kilogram of bod) 
weight Beginning about the fourth day the pa hent with a severe 

From the Depiitmeot of Surgtn XorUmertem Uo \etnty Medical SeW and 
Cook County Hasp tal Chicago 

• Ass stant m Surgery Northwestern Umveis ty VJcdical School Attending Sur 
fceon Pa«<avanl \lemonal and Cook Connt) Ilosp tah 
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add solution to lie the most practical since it is most effioeot in com 
hating B Pi/oajtineus growth However, a rare case of bone acid 
poisoning has been obsened following prolonged use and this must 
be kept in mind constantly As a substitute stenie physiologic saline 
solution seems to be second choice 
These wet dressings should be changed every one to two days until 
t firm red granulating bed is obtained Any exuberant granulations 
cari usually be flattened by the pressure dressing 
As soon as the bed is prepared, one should dien proceed to cover 
the defect with a properly selected type of skin graft as described 
above W'hcther local or general anesthesia is used for the operation 
should be decided by the same indications that govern the selection 
fnr other iiirgic^l operations 
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LOCAL TREATMENT OF THE WHOLE THICKNESS BURN 
SURFACE 

Harvey S Alien, M D , FACS* 

Most surgeons interested in the treatment of burns are agreed on 
the principles of care of bum shock and the initial local care of the 
burned surface However, there is some apparent confusion as to the 
management of the patient after the bum shock has subsided This 
IS especially apparent m cases with whole thickness bum loss 
After completion of the primary local care to the burned wound 
and the control of bum shock, the patient enters a very critical phase 
of his injury About forty eight hours after the injury is an important 
time and the surgeon must have a definite plan of treatment, first in 
maintaining the patient \n a stable rvutiitional condition and mam 
laming this throughout, and secondly there must be a definite plan 
of treatment of the burned area 

It u neidier possible nor logical to dissociate the problem of genera) 
care of the burned patient from the care of the local burn wound 
The most recent worthwhile contributions to burn therapy have dealt 
with better understanding of the chemical alterations resulting from 
the bum and the logical metliods of correcting these alterations While 
this discussion will deal especially with care to the local svound, it 
must again be emphasized that at the same time the local wound is 
being treated the general condition of the patient must be constantly 
observed and also treated There is a definite correlation between the 
nutritional and chemical balance of the patient and his ability to heal 
in a normal manner or to combat infection 
After the burn shock has been successfully combated, it should be 
anticipated that the patient will exhibit a serious secondary anemia 
and that a nitrogen imbalance will occur Beginning the third or 
fourth day after the injury and every second day thereafter, the 
patients blood should be checked to determine the values of the 
hematocrit, the hemoglobin and the plasma protein levels These few 
blood examinations arc sufficient to indicate the patient’s general con 
ditjon, provided there is an adequate unnary output Any significant 
lowenng of these blood values must be corrected to keep them at a 
high norma! level A daily diet must be giv en high in vitamin content 
and containing two to three grnns of protein per kilogram of body 
weight Beginning about the fourth day, the patient with a severe 
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add solution to be the most practical since it is most efficient m com 
hating B Pi/oajaneut growth However a rare case of bone acid 
poisoning has been observed following prolonged use and this must 
be lept in mind constantly As a substitute stenie physiologic saline 
solution seems to be second choice 
These svet dressings should be changed every one to two days until 
1 firm red granulating bed is obtained Any esuberant granulations 
can usually 1 k“ flattened by the pressure dressing 
As soon as the bed is prepared one should then proeml to coser 
the defect with a properly selected type of sit n graft as desenbed 
above WTitlher local or general anesthesia is used for the operation 
should be decided bj the same indications that govern the select on 
for other surgical operations 
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that the most careful asepbc trehnw be used to a\aid the addition 
/ The patient, the surgeon and any assistants «e 

J are used throughout The 

' tt med area 



Figi 42 (Case 1) —This pabent (LA) i«as tHirned December 13 1946 and 
irass/erred » Uie Childrens Surgi^J Smiee Mtfcli 12 19-17 The paKest was 
vn a cnlKral tend Uin-pale vnxh jnUing edema nf saotum and buttocl-s and a 
Jemperature of 104 F Laboralwy revealed hemi^lebm cf 75 gm toial protein 
of 4 7 gm The ongvnat sloogh and eschar were sell present (upt'sr) and this 
was removed under light general anesthesia and in forty-eight hours appeared 
is shown (fwter) This pabent required «fe\en whole blood transfusions of 
500 CO e ^ » oht days, to bring the blood levels to 12 8 gtn of hemogfobin 
and the t • *■- •'•weal cond tton was improved by 

\ Viod u - fosmn 

Iheiinup eight 

months K wiii 

require farther mre 


accurately delermitiod and then the wound is redressed with dry fine 
mesh gauze nert to the whole thichncsg sVrn loss and Hrge pressure 
liandoges oset this 

There ate several rnelhods of mnoMng the adherent deep htitn 
slough of whole thiclotess skin boms Regardless of which method may 
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whole thic|cne55 bum mil exhibit a steadJy progressive secondary 
anemia and loss of protein to dangerous edema levels unless corrected 
If this nitrogen imbalance ts aJloned to cxmtmue unchected, wound 
healing IS interfered with and weight loss becomes extreme If the 
blood X allies are found to be loitered, ubole blood transfusioiis re- 
peated as indicated arc of great xalue, for they provide both the 
necessary hemoglobin and the proteins. The patients progress must 
be constantly anbcipated, checked and treated until the wound is 
closed by grafting 

LOa\L eVRE A^D TnEAT>IE.Vr OF TIIE nUR->ED AREA 
At the Cluldren's Service of CooL County Hospital the following 
plan of the management of the local bum mjury has been followed, 
rbe objectne has been to obtain closure of xvhole thickness bum loss 
within three weeks following the bum To accomplish this end a defi 
nite plan of treatment must be set up and stnctly folloxved— othennse 
the care falls into a regimen of trial and error 
In the first place, we do not assume that we can judge the depth 
of the bum at the time of admission or the initial local care o! the 


depth of s bum is made in rctroqiect for this reason ttie tiressuig 
which was apphed at the tunc of the initial local care of the bum is 
not disturbed for ten days, unless there are definite signs of infeehon 


J 

il 


ten days has been taken as the time tor Uie iiiuia* uiu-.. a » c 
followmg reasons First because it has been possible to bale the pa 
tients general condition well stabilized by this lime The patients 
blood counts and protein levels arc at a high Dprroa) after the changes 
followmg bum shock Secondly the ten day interval has been usei 
for at this bme the demarcation between incomplete and whole thick 
ness skm loss is very apparent At this time incomplete whole thick 
ness bums are either entirely healed or will be m another two to three 
dais The extent of the whole ihickness bum areas can be reamiy 
determmed. and if there is a defert meosunng larger flian a silver dol 
lat we then proceed to get the wound closed as cirl> as possible by 
methods that will be oullmed later . , , 

At the tune of the first dressing on the tenth dij. it is imperative 
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by fine mesh gauze fresh Dakins solubon and pressure dressing This 
method is tune-consuming it is painful to the paUcnt and there is 
always the possibility of introducing infecbon to the raw open sur 
face unless careful technic is followed Certainly m most smaU cir 
cumscnbed bums it is possible to obtain removal of the entire slough 
so that the grafting may be undertaken on the sixteenth to eighteenth 



F g 44 (Case III) —Three tnooths oW infant (1 \ as senously bumeil 

when her cnb caught fire September 30 1946 T1 e imtned ate general care vas 
difBcult because of an assoc ated tracl e tis and bioncl t s due to inhalat on of 
fumes T1 e leg dress ngs were performed October 8 and pjruv c ac d paste was 
applied to ll c I g! t leg and th gh da Iv The eschar completely separated after 
the th rd appLciton of tl e paste on October IS and graft ng of the nght 
ettrem .jn « — 


.L. ^ w oo ea I and the blood le eb vere ma nta ned at a high 
normal thro ghout 

day followii g the injury The disidvantages are tlie danger of infec 
tion the difficulty in removing the adherent slough and finally the 
hetoT of pain to the pstieal {Ftg 45 } 

2 The second method for removal of the bum slough has been the 
application of p>Tuvic acid in stardi paste T^s method too has 
pros ed to be efficient for rather ctreumsenbed bums A\Tiere 

the pvTuv 1 C acid paste is to be tised it is applied on the tenth dav and 
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be chosen it should be the objective to accomplish the shn grafting 
dunng the third week or from the fourteenth to the twenty first day 
following the fn/ury To obtain this objective a planned attack is neces 
sary Too often surgeons have been negligent in waiting for spon 
taneous epithehalization of these wounds dunng which time the pa 
tient 8 general condition detenorales To delay closure of these wounds 
means a greater nsk to the patient of incurring a superimposed infec 
tion with continued protein loss and setere seconihry anemia and 


MFTIIODS OF REMOVING THE BURN SLOLCn 
1 Tlie bum slough can be removed by daily dressing This method 
IS most suitable m cases of bums with localized and rather superfi 


:>iO(xi -itda giaiung ui i< m. juu 4uaui i«ii v ■ u V ^ . 

diCion at the time of the {nwal postopentjNe dtess eg March S9 is sho's'n in C 
The patient required two additional small sicin grafts to cover the remaining 
scattered unhealed areas completdy tXasfng the period of Iteattnent she was 
0v«i a total of sji whole hCood ttansfunons to maintain the blood levels at a 
satistactory Hgh cotmal levd 
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redressings are done e\ery second day thereafter The 1 per cent 
pyruvic acid paste is liberally applied, and at each succeeding dress 
ing the bum slough is lifted off or parts of it are easily cut away This 
method requires repeated dressings and therefore also cames the dan 
ger of the possibility of introduang a secondary infection. Further, 


sensation In areas where the tlilrd degree whole thickness slough i-s 
hard and boardlikc and where it is firmly attached at the edges it has 
taken several days for the separation to be accomplished imfess the 
slough is perforated by a scalpel to allow the pyruvic acid to come 
into contact with the slough and the healfliy underlying tissue This 
method has the advantage of quickly separating the more superficial 
types of full thickness loss and aside from the pam that may occur 
and the necessity for frequent dressings, it has been possible when 
using this method to have the areois prepared for grafting behseen the 
suteenth and eighteenth dayMiowtog the injury (Fig 44 ) 

3 The third method of treatment of the whole thickness bum loss 
IS that of surgical etcision At the present bme this is the method oj 
choice in treatment of the senous bums It has proien effecbve and 
has made it possible to have these seriously burned children grafted 
on ^e fourteenth to SLvteenth day foUowong injury This method 
proved its worth in 1944 and 1943 m the Army in the Mediterranean 

^ . . . j . 1 ^ J t, cf 

! 


Where there is an area of whole thickness loss larger uiau iwu or 
three inches m diameter and where there is hard adherent black or 
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bums are due to the attention directed to maintaining the general 
condibon of the patient with minimum of trauma directed to the local 
wound and we should not lose this advantage by suddenly concen 
tiating on the local wound as by surgical excision to the detriment 
or danger of the patient 

SUMMARY 

To obtain the best results for the seriously burned patient it is nec- 
essary for the surgeon to base a planned attack This attack applies 
equally to treating the patient s general condibon and the local wound 

It IS imperative that the local burned slough be removed quickly 
to enable closure of the defect by grafting The slough may be re 
moved by (a) daily dressings for the thin adherent slough (b) 
pyruvic acid as a chemical debridement (c) surgical excision for 
thick hard adherent eschar 

It should be the objechve to have these burned patients mam 
tamed in such good general condition that the slough can be removed 
and the wound closed at the latest by the twenty first day following 
injury 



IIARVET S AU.EN 

The method of surgical excision is efficient in that the wound n 
dressed only once pnor to grafting except at the tone of the tenth da> 
when the wound is first inspected and therefore there is a minimum 
11 Patient Cerlafniy it is the most surgical procedure of 

all thrw methods for converting these large open wounds into closed 

* ‘ ' * -1^1 -» .1-, r —a (jjne zs 

here the 

■ • s slough 

nas been remoied 

This procedure of surreal etctsion of the whole thickness bum 
slough is not of value in bums of the face or neck because of the nor 
mally rapid separation of the slough in these areas due perhaps to bet 
ter blood supply Jn any extensive bum there fs some danger from the 


seiy large If jjj doubt as to the amount of blood that may be iost, the 
excision may then be done in 'stages " 

Since a delayed surfaical excision has been advocated it would per 
liaps seem more logical to champion the cause of primary surgical 
ixcision of burns immediately upon their arrival at the hospital How 
ever, this has not seemed to be a feasible procedure in our expen 
enee and especially in the treatment of bums of children Frequently 
wo have been misled m our interpretation of vvhat constituted a whole 
thickness bum loss, except in very obvious cases where on admission 
the skin appeared hard, boardhke and anesthetic. 2 n these mstanees 
where the depth in certain areas may be known the actual extent 
of this area has not been easy to defeirnme for it is surrounded by an 
areola of tense reddened skin whose depth of involvement at the 
•innnherv liAs not been apparent Again most children with bums ol 


on the shock of an extensive bum 

Surgical excision of the bum slough has some limitation on the 
amount that may be erased at one sitting, or where there is excessive 
blood loss when the incorrect hne of cleavage has been encountered 
Finally, there arc areas around the edges of the whole thickness loss 
which arc not apparent as to their d^lh even on the tenth or eleventh 
day Where there has been doubt at this time we have let the ques 
1 » . _»« I attention to the obvious full 


from the fourth to the sixth 
dav following injury these soiaii pauaits would not be satisfactorily 
stabhzed to withstand the added trauma of the operative P^edure 
and blood loss Most worthwhile advances made in the treatment of 
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Varicose or dilated veins of the lower extremities are a common 
cause of disability and have been an important surgical problem 
since the earliest penod of recorded medical history Vanous lorms 
or treatment have been used, discarded and revived, wth modifica 
tions McPheeter’s recent report’* on his observations m the large 
medical centers of the United States disclosed a wide disergence of 
opinion on methods of treating varicose veins Various surgical pro- 
cedures** are being used with successful and satisfactory results and 
many failures Many patients treated today have had some previous 
^rgical procedure for varicose veins As a rule, some benefit had been 
derixed from the operation but further treatment is frequently neces 
sary The magnitude and hazards of certain operations, the penod of 
prolonged disabdity and the probability of recurrences, deter one 
from recommending a second or third operation The injection treat 
ment seemed to offer the best results, especially when cousidenng the 
relative simplicity and safety of the treatment and the lack of dis 
abiLty of the patient 

For some years the pendulum swung widely in favor of the injec 
hen tieatmcnt Objection to the pfocedwre soon arose, owing to the 
large number of injections required over a penod of months and to 
the number of recurrences Because of this, many surgeons discredited 
the new procedure and are still adhering to the old radical opera 
tions On the other hand, a number of European surgeons, instead of 
ducardmg the injections combined the less radical surgical pro- 
cedure— ligation of the internal saphenous vein— with the injections 
De TaJcatj* (1930) was the first surgeon in this country to report on 
his experience with the combined method Since then modifications 
of the technic have greatly improved the results and have overcome 
most of the objections Further adxances are needed in the develop 
ment of better sclerosing solutions, in the selection of cases lor hga 
tion or for injection, and m recognizing the limitations of what is to 
be accomplished by treatment, 

^OR^IAL ANATOJIY OF VEINS OF LOWER EXTREJIITIES 


The veins of the lower extremity comprise the surface or saphenous 
system located in the superficial f ascia and the deep system located 
Fiooi the Departments of Surgeiy, University of Illinois College of Xfedidne 
and the Presbytenan 

• Assistant Professor of Surgery (Bush). Uruvemly of Uhoou CoHege of Med 
icme Associate Attending Surgeon Presbytenan and Cbolc County Hospitals. 
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ihe medial and lateral superficial femoral branches from the proximal 
internal saphenous form a complete anastomotic network encircling 
the extremity When considenng the results of treatment of varicose 
veins it should be remembered that only a part of this venous net 
work is occluded or removed the cause of the original vancosities 
may still be present and may continue to produce dilatation of the 
remaining vems 

Valves are present m the superficial and deep veins as well as the 


small flimsy bicuspid \ahes in each saphenous vein and one pair in 
each perforating branch As a rule a valve is present in the principal 
vein just distal to an entering branch Knowledge of their presence 
and location is necessary for intetprclmg the results of various tests 
for vantose vems With the combined method of treatment oompe 
lent valves mil prevent the introduction of a cannula catheter or in 
strument or the retrograde injection of the sclerosing solution 
The proximal internal saphenous vein and the five superficial 
branches-cucumflex iliac epigastric external pudendal and the lateral 
and medial femoral-are subject to considerable variation (Fie 47) 

TUn V t « 


ovalis IS ly inches lateral to the ptbic tubercle and iy> inches distal 
to the inguinal ligament (the inguinal crease is 1 inch distal to the 
ligament) The superficial branches usually jom the saphenous just 
distal to the saphenofemoral junction but two or three branches may 
unite to fonn a common entering branch Excellent descriptions and 
illvistiations of these anatomical vanations* ** have appeared in 
the literature and should be fimiliit to surgeons performing high 
saphenous ligations 

PATHOLOGY OF VARICOSE VEINS 
\ ancose vems occur m the superficial veins of the lower extremities 
in two forms primary and secondary 
1 The primary form due to gradual stretching or dilatation of the 
\eins as a result of increased venous pressure' or structural weakness 
of the vein wall produces a relative incompetency of the valves As 
die ' * 

m tl 
(hat 

a V \i iiw uiax ■«wn two 

valve leaflets dilatation of 04 to 10 times the diameter of the vein 
will produce incompetent valves After a period of rest in bed dilated 
and incompetent veins may regain their tone but sooner or later on 





Varicose \'eins and vlcebs 139 

eadothelial imtation to cause inbavascular clotting Because consider 
able experience is needed to interpret the roentgenograms the in 
formation obtained is not sufficiently reliable or necessary for diag 
nosis to warrant the e’cpense and danger involved m its routine use 
Diagnostic Tests -For practical purposes the results of the follow 
mg tests provide information of value in the diagnosis of varicose veins 
and in the selection of patients tor treatment by various procedures 

1 Detection of varicose veins The palpating fingers can usually 
follow the course of dilated veins which are obscured in the subcu 
taneous fat The soft compressible groove of a thm walled dilated 
vein or the firm cord of a fibrosed vein may be readily detected by 
this means 

2 To determine die patency of the deep veins clastic support test 
Rebef from subjective symptoms and absence of discomfort when 
wearing properly fitting elastic stockmgs or bandage assures the pres 
ence of adequate deep circulatory channels 

3 To determine the competency of the valves in the superficial 
veins percussion sfrolce** or balloicmcnt test With the patient stand 
mg, segments of vancose veins may be neither visible nor palpable 
Sharp tapping of the fingers of one hand on a dilated segment will 
cause an unpulse to be transmitted provimally through the blood 
filled vein to the palpating fingers of the other hand placed along 


pulse IS not of pathologic si^ificance however since this is the nor 
mal direction of blood flow 

Incompetency of the valves of the internal saphenous is detected 
by tapping over the fossa ovalis and the impulse palpated along the 
reverse flow of blood in the distal course of die vein With competent 
valves the impulse will not be transmitted beyond the next valve 
Segmental use of this test is of value in detecting incompetency of 
individual valves In my expenence this has been the simplest and 
most valuable test to determine the competency of the valves m the 
supetfiemj veins 

4 To determine the competency of the valves in the perforating or 
communicating branches and the superficial saphenous veins 

(a) The tourniquet test With a toutmqurt placed high on the 
thigh the patient acUvely walks or jumps up and down on his toes 
at least ten tunes Contraction of the leg muscles empties the surface 
veins by suction of the blood mto the deep veins Incompetent valves 
iri the communicating veins permit reverse flow of blood from the 
deep veins and rapid (withm 30 seconds) refilling of the surface 
veins (Pig 48) V-hen incompetent v^ves are present m the super 
ficial veins removal of the tourniquet is followed by immediate re 
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resuming the upnght position the dilatation \vill recur resulting m 
eventual permanent changes In the \val! As the scar tissue which re 
places the muscle and clast c tissue stretches the veins widen and 
lengthen, causing irregular tortuosities and sacculations Occasionally 
calcificahon occurs in the scar bssue 
2 The secondary form due to tbiclcenmg of the vein and fisabon or 
(Xintraction of the valve follows thrombophlebitis and organization of 
the thrombus OrdmanJy dilatabon does not occur because of the 
fibrosis hut the damaged valves permit stagnation and reverse flow of 
blood which results in malnutrition of the tissue These veins may be 
palpated as Grm cords or contracted vessels The incompetent fibrosed 


by chronic malnutrition and edema The absence of prominent veins 
obscures the cause of these changes in the superficial tissue The mal 
nutrition 1 $ attributed to the increase in carbon diovide and decrease 
in oxygen in the stagnant venous blood’ and to the increased prote n 
content of the edematous fluid Tlie high protein content of the 
lymphedema stimulates excessive fibrosis This may remam stat onary 
for years or may become infected and ulcerate 

St^rPTOMS A^D DIAGNOSIS 

The presence of vances * 

varicosities may be obscu 
and subcutaneous tissues 

the size of the veins Minimal local varices may be associated vnlti 
aches heaviness of the Lmb pains swelling eczema and recunral 
thrombophlebitis while large and extens »e}> imohecl vews *” 2 y^be 


" Wliea vdijces 
blue saccula 
ited deeper in 
» necessary to 
f 


‘--'ally ue 
ill it be 


Venograpny “ locating obstruction in the deep veins 

£?ome «ses the 55 per c«nt diodrart sol ibon has produced sufficient 
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ailing of tlie surface veins By reapplying the tourniquet at various 
places on the thigh the ksels of the reverse flow from incompetent 
perforating branches can be locali^^ 

Another method of using the tourniquet test is to elevate the limb 
each bme before applying the constriction at various levels By lower 
mg the limb rapid refilling of the surface veins below the tourniquet 
denotes incompetent vaKes in the communicating veins Failure of 
complete refilling of the veins until the tourniquet is removed mdi 
cates that the valves in the supeiflcivl veins are incompetent 

(b) Trendelenburg test With Ae extremity elevatet! digital pres 

wered to observe 
the incompetent 
Ived as with the 

tourniquet test but the extensive collateral venous channels encircling 
the upper thigh maj contribute to refillmg the distal veins independent 
of an incompetent internal saphenous vein Tins test is of much less 
value in determining the competency of the valves than is the tour 
niquct test 

(c) Other tests for determining the presence of incompetent valves 
m the communicating veins Various modiBcations of tlie tourniquet 
and Trendelenburg tests contribute little information which is not 
otherwise obtainable Incompetent communicating veins or blow 
outs" can be detected by the palpating finger as a localized depres 
sion or hole m the subcutaneous tissue Pratt s test"® localizes these 
points between two tourniquets 

TREATMe«T 

Any procedure that safely removes the dilated incompetent super 
final venous chanriel must be of some benefit to the patient The sue 
ccss of treatment will depend upon the selection of the proper pro 
cedute for the particular case to be treated and the experience skill 
and ludgment of the sutgeou ** 

Conservative Treatment —Conservative treatment is indicated 
when surgical or miection procedures are not advisable The presence 
of acute or chronic infection recent thrombonhlebiUs of 


i-diuiai. 
and ope 
\ny set 


•Dwg double pos ltie vvvb. mcompetent valves and teierse flow of tlood m both 
ine Internal saphenous and romunmicatinc veios. 



Fig 4S — loterpreUbon of tfic reiuils of the touraiqurt or Trendenlenburg ti 


ItendeUnbtirg ttegaiice wiui iiiLHiJuieiiui vjties uhi ivvei>« now oi oioou in i 
coromunicahng veins and nonnal vafvea in the uitenial saphenous D Trendch 





\AIUOOSE VEINS AITO ULCEUS 143 

IndurabOQ, discoloration, eczema or ulcerations of the leg respond 
satisfactorily to properly applied pressure" For ulcers, the use of an 
Unna's paste boot for the usual penod of a few days to a few weeks 


vent sticUng, has proved very satisfactory when applied daily to the 
ulcerabon by means of a firm bandage This is similar to a Me 
Pheeters sponge pressure Infection of the ulcerated area is treated 
With hypertonic (25 per cent) tnagneswm sulfate solubon dressings, 
these are applied for a few days until the infection subsides It is 


Gooss necked cannula in 



Fig 49— Opetab>e procedure to combined sapbenofemoral ligauon and distal 
lajection for obUterabon of uveompetent mternal sapbenous \ein 


wise to delay operative procedures or injection of the veins until tlie 
infeebon, ulceration, induration and edema have been treated for at 
least SIX weeks The fact that the lymphabc vessels draining these 
areas are located in the adventitia of the veins is an important etiologic 
lactor in the development of severe mBammatory reaction along the 
course of the injected or hgated vein A few weeks delay m the obliter 
ation of the varicose veins is little inconvenience compared to the 
inconvenience and suffering caused by severe periphlebitis occurring 
when the veins are hastily treated 

Surgical Trcaimenl -Surgical treatment is indicated for vancosi- 
ties of the internal saphenous vein when diagnostic tests have demon- 
sbated incotrtpctency of the voices and there is no contraindicabon 
to surgery Experience his definitely established that the combined 



W*cwkBm junctu 

Oaesitun ItUWAYS tuiufliei 
Mttcn Uie tm Cut 4 d tb 
t0 ><9<Care 

Fig 49 (ConUnued cn nert page ) 


^Vhen teroporaiy relief from \ancose veins or complications is re- 
nmred, elastic support to the leg from the instep to the knee iwth an 
elastic woven or web bandage will give considerable palLation The 
support should be maintained when the patient is ambulatory and 
mav he removed when the patient i* lying down 



145 


\ARlCOSE \FINS *ND UlCtBS 

danger and ts difficult to control A shuop o£ about Vi mch is left 
distal to the ligature and this retracts into the fossa ovalis as the 
saphenous is cut i . j ^ 

The distal end of the saphenous vein is now cannulated with a 
Loose necked cannula and die vein is tied tightly around ^t with ^\o 
ligatures Normal salt solution is iniected to determine whether the 
contraction of the lein resulting from the manipulation has restored 
the competency of the valves and to detect any leakage from the vein 
or cannula This is preliminary to the injection of 3 to 4 cc of 5 per 
cent sylnasol solution and the most distal point of the vein is doubly 


are encountered they are treated similar to the distal saphenous vein 
The fascial sheaths surrounding the bed of the saphenous vein are 
dosed with purse string sutures and the subcutaneous tissue and skin 
are approximated with mternipted cotton sutures 
For the low thigh ligation of the internal saphenous vein (below 
the most distal incompetent perforating branch) or for ligahon of 
the perforating branches 1 inch skin incisions give adequate exposure 
These sites are previously marked by means of scratches When 
sclerosing solution from the high injection j$ seen in the distal veins 
further injection is not neces'nry otherwise from 0 5 to 1 cc is injected 
distally at each site After the vein lias been exposed and cleared 1 
inch segments are excised between double cotton ligatures 
Injection Treaimcnl of Varicose Veins —The primary object of 
the injection of chemical irritants for the obbterabcffi of varicose veins 
is to destroy the entire endothelium of the intima ® ** With the pa 
tient ambulatory the active circulation of blood through the vessel 
produces a deposition or mixed thrombus on the damaged intimv 
which gradually occludes the vessels Secondary coagulation throm 
bosis can be reduced by having the patient remain ambulatory*® for 
at least six hours after injection Tlic firmly attached thrombus under 
goes organization and contraction and if the intima has been damaged 
around its entire circumference no endothelium will remain for pro 
liferation and reestablishment of tlie lumen A permanent obliteration 
uill result On the other hand, intact endothelium will proliferate 
and cause partial restoration of the lumen Reopening of the lumen 
will result This has been described previously and is the basis for 
recurrence of vances followang any tj-pe of thrombophlebitis.** 
Solutions for Injections —The ideal solution for the injection is still 
to he found Although the sodium salts of cod liver oil (sodium mor 
rhuate) or of psyllium seeds (syloasol) m 5 per cent solutions give 
the most satisfactory results the rare occurrence of systemic reactions 
IS an objection to their use Hypertonic glucose dextrose invert sugar 
voduim chlonde sodium salicylate and quinine and urethane so* 
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saphenofemoral LgatiOn and simultaneous distal injection (Fig 49) 
has given most uniformly satisfactory results * « n 

CoMBiszD Saphe^ofzmoul LauTtov ASTJ Distal hjccnov- 
Landmarks— The most rehable method for locating the proximal m 
temal saphenous vein and fossa ovalis at operation is to palpate the 
femoral canal just lateral to the adductor longus muscle The tips of 
three fingers cnn be placed in the groove and the saphenofemoral 
junction IS located along the lateral border The fossa ovahs is about 
>4 inch distal to the inguinal crease or about inches distal to the 
inguinal ligament The vein can also be located about inches 
lateral to the pubic tubercle and inches distal to the inguinal 
ligament In obese individuals landmarks ma> be indefinite and then 
a point about \2 mch medial to the pulsating femoral artery can be 
used 

Anesthesia —Block anesthesia is produced m a 3-mch diamond 
shaped area of skin and subcutaneous tissue About 40 cc of 1 per 
cent procaine solution u routinely used Since the immediate post 
operative course requires that the patient be ambulatory,*’ *' general 
anesthesia should not be used /n/ratenoiis injection of the anesthetic 
solution must be ocotded As the operation proceeds in/ectiens are 
made in the deeper layer 

For the low ligations about S cc of the novocainc solution is mfil 
trated around the site of the incision 

Inctnon —Both the transverse and vertical incision have been used, 
actuall), the same exposure is produced when the masions are re- 
tracted However, m deepening the transverse incision through the 
, « . • f » • » irvverse the 

[ly 

down on a segment ot the proximal imeriui sapiieiiLiui .i-.u -be 
glands Hath their accompanyrng bleeders are displaced laterally and 
are not disturbed By retracting the upper angle of the wound the 
saphenofemoral junction and the three superficial branches are 
brought into view 

Technic of Operation -The proxinul internal saphenous vein is ex 
r.n<pd for about 3 inches and the fossa ovalis is cleared along with 
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lessen the lincoinfort frotti penpWebitic reaction and will hasten con 

\alescence no n1 

Subsequent injections are g» * — ^ nonn( < 

Usese Vviil permit the patient 
ambitious treatinent is given, 
discomfort and inability to cc 

for die safety and permanence of fhe obliterative process 
Tteatmcut of Varicose Ulcers.— Slin Gra/ting foT VIcsts —No 


taneous healing A short period of ueatment of die ulcer with moist 
saline dressings will provide relatively stenle granulations for primary 
takes of skin grafts 

Ftcjston of Vicers —To hasten relief from pam, convalescence and 
recovery excision of ulcers With pnmary or secondary sbm grafts is 
being performed by some surgeons Thu is a radical procedure, for 
most of the ulcers heal promptly following properly applied pressure 
dressings The obhterabon of varices or perforating branches either 
by ligation ot iniections will frequently produce rapid and peimanent 
healing of the ulcer My obserwitions have not boen fawrable to ex 
cuton and stun grafting 

Proximal High Ltgaltons for Ulcers and Longstanding T>eep 
F/ilebiiis -Colfer and his associates* have reported fheir experiences 
with ligation of the femoral or iliac veins or the vena cava for these 
• complications As >et, their observations and results do not warrant 
the acceptance of the procedure 

C0X1PL1CAT10^5 AND SEQUELAE 

From Varicose Veins —Varicose veins are frequently associated 
With disabling complications and sequelae out of proportion to the 
sue and e'rient of the veins TJie high proton content of the edema- 
tous fluid stimulates excessive fibrosis and leathery thickening of the 


luafory reJebon is uncertain The serum protein level* of patients witli 
marked skin and subcutaneous fibrosis is not altered and the effect of 
protein therapy on the ulcer is questionable 
t'anoose ulcers usually “tide” oa tha cutawuvs Si5 a vancose 
vein” or an incompetent perforating branch’* m the lower leg The 
depth of the ulcer may be due tn edema and fibnisis Kemov al of this 
edema and fibrosis by propwly aj^Jied pressure produces rapid relief 
from pain and spontaneous healing The “ulcerating phlebitis” (Ed- 
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dium monhuate, sodium salts of some of the fatty acids of psylhuui 
seeds (sylnasol), sodium Jinoleafe, sodium ncmoleate, sodium oleate 
and many other solutions have hew used but there are objections to 
all of them Franklin^ slates that the ideal solution must be “sterile 
antiseptic or bactericidal, nontoxic^ easy to manipulate and not cor 
rosive to tissues around the vein though it is to the venous endothe 
hum The substance to be dissolved should be pure, of unvarying 
standard, and of such nature that idiosyncrasy to it is unknown The 
amount needed to be injected should be small, the solution easy to 

’ ■ ’ ’ . 'r • 1 1 HI. » 1 


that are being used 

So far, 5 per cent sodium morrhuate and sylnasol are the most satis 
factor) solutions However, the sodium morrhuate solution u of var> 
ing punty,” for severe reactions have occurred with some prepara 
tions and rarely with others The reactions which will be desenbed 
later occtir far less frequently with the ps>Uium preparation This is 

. ' • • I 


solution IS more certain to be diluted with blooct ana less iiseiy lu 
produce adequate imUtion of the intuna Hapid dilution and disper 
sion of the injected solution by the blood as it is earned away prevents 
destruction of the intima of the deep veins « WTien large quantities 
(20 to 30 cc or more) of concentrated solutions (10 per cent) are 
used the imtalmg effect has evtended to the deep v ems With resulting 
thrombosis „ , , j 

Digital pressure for two or three nunutes will delay the inj^ed 
sohtiOD from being washed away by returning flow of blood. From 
four to ten sites are injected with 2 to 5 cc. of the 5 per cent sylnasol 
• . _* 'Ft.- i~as than can be injected along 

will be the intunal damage 


landages to the lunb for a 
veiling has disappeared vvj] 
ind the amount of posbnjec- 
The bandages are removed 
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tion With competently performed saphenolemoral hgation and suiml 
taneoos injecuon of the vances very sahsfactory results are obtained 



F g 50 Puncture evacuat o« of blood filled saccuUr d lallhons vath inteiN enmg 
areas of tlirombotc occluded \euu From ten to fourteen days after Injections a 
fine tenotome (about the size of «n 18 gauge needle) is used to puncture the 
sacculatons and evacuate the lemliqwd contents 

Postoperative or poslinjoction inHaimnatoiy reaction has not been sen 
ous or dangerous and actually assures mote permanent ohliteraUon 
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wards )^s the result of a jihlebitic \ein adherent to the sfaa and ulcer 
ating These ulcers, around the ankle or foot, are particularly painful 
because of the nonyielding diaracter of the tissues Their location 
makes pressure dressings difficult to apply 
From^ Ligations.— Ligabons of \ancose veins incur hazards pro- 


■ * when a thin walled 

iphenofemoral jimc 
• bed reports of such 

•t . 1 _ _ 

■ to the 

‘ )r distal 

end of the saphenous maj slip off either at the time of operation or 
dunng the postoperative ambulatory period I observed this in one 
. • * — » - ^gscu 

' It diffi 

• nvales 

cence was prolonged for weeks One of the tvv o ligatures applied to 
the larger blood vessels should be transfixed 
Infection has not been a senous complication One report of a fatal 
case of suppurative thrombophlebitis has Iicen published m the Iitera 
ture ^ Owing to the fact that lymphatic channels in the lower ettremi 
ties are located m the adventitia of the veins latent or ‘resting infec- * 
tion*^ may be present and any trauma to the vein may be followed 
by variable amount of inSammatory reaction A severe ihrombophle 
biCic reaction of the entire intemaf saphenous v ein may follow a very 
simple and competently performed ligation The degree of inflam 
matory reaction seems to depend upon the amount of lymphatic ab- 
sorption from the peripheral tissue reaction For this reason operative 
and injection treatment should be delayed for sufficient time to assure 
minimum latent infection in the lymphatic vessels** 

Peripheral edema is a common occurrence following ligation and 
injections and is proportional to the postoperative thrombophlebitic 
reaction and the extent of the venous occlusion Marked relief follows 
the application of elastic support to the leg Large distended partially 
obliterated sacculations along the course of the veins can be emptied 
of the semifluid contents by puncture evacuation (Fig 50) with re 
suiting rapid improvement in the thrombophlebitic edema 

Recurrence of vancose veins ts largely proportional to the ade 
ijuacy of the surgical procedure and of the injections Tlie pathologic 
process responsible for the ongioai occurrence of varicose veins may 
still be present, only a limited extent of the vances are removed by 
operation and the remaining veins may undergo compensatory dilala 
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piratioo rapid and shallow and a drop in blood pressure occurs 
Prompt treatment with epinephrine (10 minims), using repeated 
doses if necessary, oxjgen inhalations and intravenous salt solution 
produce rapid response and complete recovery Further injections of 
(tmj fatty acid sohiiion must be aioidei jimnanenJly 

Necrosis of the perivascular tissues is the result of perivascular in 
lection of tile sclerosing solution Great care must be exercised to 
assure injection u-ithn the veins, to avoid leaVage and to dilute the 
petivasculaily iniected solution by adequate injection of normal salt 
solution into the surrounding tissues 
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From Injecfions ~ThroinbophIehtas 13 the pnmary object of the 
injection treatment The inflammatory reaction and thrombus forma 
tion will contribute to the permanent obliteration of the vessel The 
reaction is expected and may increase in seventy from three to five 
<Jay^ and when severe subsides by tfie fifth to the seventh day 

Secondary propagating thrombus foimation and embolism is a 
theoretical rather than an actual danger** ** *’ Ambulatory con 
valesccnce promotes a solid thrombus firmly attached to the intuna 
with a minimum dangtr of extension to the larger veins Confinement 
to bed which may become necessary for some other reason has ac 
counted for all the rare cases of postinjection embobsm with which I 
am familiar*® Homans reported three deaths from pulmonary em 
holism following saphenous hgation occurred after postoperative con 
fincment to bed Immediate ambulation following ligation is possible 
when local anesthesia is used 

Ileactions from sclerosing solutions arc a troublesome altbougb in 
common complication Iljpcrtonie sodium chloride or sodium sabcyl 
ate frequently produces painful local or systemic vascular spasms The 
sugar solutions do not produce dclelenous cITecU Idiosyncrasy to 
quinine in the quinine and urethane solution has been troublesome 
The most satisfactory solutions for their sclerosing effect are the 
sodium salts of certain fatty acids but the rare occurrence of sensitiza 
tion to the drugs* and anaphylactic reaction is an objection to their 


5 per cent of the cases and is usually of no importance and sys 
temic anaphylactic reaction occurs in less than 05 per cent of the 
cases and may be serious It lias been reported to have produced 
death Lewis* and Zimmerman** attnbutc the systemic reaction to 
some protein liver radical in the morhuale solution but identical reac 
tions occur in the same individual with sodium linoleate or oleate 
solutions or with the psyJhum preparation which is evidence against 
the liver protein radical as the responsible agent Scratch or intra 
dermal skin tests are of no value in detecting and excluding these 
cases , 

^IninhvJactic reactions*® ** ** are senous compLcations and may 
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PEBIPHEBAL ASTEMAL OBffTB'OCTIO'I 

diffei-ential diagnosis of cause of a sud^n arterial occlusion is en 
countered in patients with extensive irtenosclerosis in nhom the em 
bolus may have arisen in a central arteriosclerotic ulcer or just as 
Ukely may be due to spontaneous arterial thrombosis m a region 

severely inv^ved with the degenerative disease 

A lodged embolus produces lis damage through several mechanisms 
the major channel involved is mechanicaUy obstructed by th^mass 

H ^ 1 'TV. n * 1 I- ' ' 


The stages of treatment we employ in embolism are designed to 
combat the various mechanisms of injury Upon diagnosis of embo 
_ » ’ ’ ition of 100 to 

is continued 
^ bout in com 

ptetely recovered cases or until amputation i« done in less favorable 
cases Paravertebral ntwocain block of the lumbar ot dorsal sym 
pathetic ganglia is accomplished as soon as possible A marked im 
provement of the signs of arterial Insufficiency routinely folloSNS the 
Mock particularly the line of skin cooling has receded in out cases 
and a oiminution in pain has been noted 
At this point in tlie treatment the question of whether emboleclomy 
h luld be done is considered Since it is nnhkely that much arteno 
spasm « present after paraveitebtal block the degree of ischemia now 
jiresent represents the anatomical obstruction produced by the cm 
Lohis and secondary thrombosis formed above and below it In ^oiing 
persons vessel in a location of 

favorabli ften a complete disap 

pearanct gns of arterial interrup 

tfon usually persist m such a patient to the extent that there rt some 
comparative coolness of the involved extremity and Qie pulses are 
till absent Under these circumstances euibolectomy has ordinarily 
not been done Rather it can be expected that vvath supportive meas 
ores the collateral circulation will develt^ and prevent all sequelae 
of the obstruction 

Any less favoraWe response to the block is immediately followed 
by surgical intervention Embolectomy is performed in many cases in 
which medical management undoubtedly would result m prevention 
of gangrene but it is felt that removal of the obstruction will prevent 
the less dnmatic but ver) disturbing other late symptoms of arterial 
insufficiency 

EmboJcctotny -ObservaUow of the level of ikm cooling, the posi 
tion of the demarcation between ikm of normal and cyanotic color 
and the level to which peripheral pulses are absent enables one to 
dete^me the l^el at which the embolus has lodged The line of 
rapid gradient of fall m «km tmneratwe has been dependably found 



PERIPHERAL ARTERIAL OBSTRUCTION 
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Treatment in peripheral vascnlar disease haa in recent )ears un 
pros ed rapidl) through the application of new technics and new drugs 
of special purpose T^c fundamental physiologic concept of applying 
cold rather than heat to a part defiaent in artenal circulation and a 
belter and belter understanding of the use of anticoagulants m both 
arterial surgery and spontaneous conditions of intravascular dotting 
have improved results rcmarlably 
The peripheral vascular conditions producmg artenal obstruction 
arc best considered b> dividing m groups those chseases which pro- 
duce artenal insufGcitncy gradually or suddenly, and structural vas 
ciilar changes including aneuiysm and arteriovenous fistula 

ACUTE ARTERIAL INSLITICIENCY 
Acute artenal insuflicieney is produced b> artenal embolism trauma 
and artenal thrombosis The clinical picture produced is much the 
same whatever the cause Early symptoms of shooting pain, cooling 
of the extremity, and gradually increasing numbness are followed very 
cjuickly by severe continuous pam numbness and inability to move 
the extremity Objective findings are coldness and mottled cyanosis 
of the skm, collapse of th® superficial veins and loss of the penpheral 
pulses 

Emixilisni -Embolism of a major or middle sized artery of an ex 
fremity is indicated when this complex of symptoms and findings 
« • 1 t 4 _ vt _ TTiboli in 

nboli are 
ir mural 
thrombi 

forming over ulcerated atherosclerotic plaques 

A fairly dependable diagnosu of the source of an embolus can be 
made in the presence of continued auricular fibrillation A history of 
a recent myocardial infarct makes the diagnosis elementary smee em 
holism m this condition ordinanJj occurs while the patient is still 
under active medical treatment for his infarction More difficulty in 
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It IS uncertain m this case wheflier the disUncl (iiange in findings 
resulted from a doivnwatd move of the embolus or m the relief of 
spasm which permitted the diaracter and location of the true ob 
struction to be diagnosed There is good reason to beheve that if the 
embolus bad not been removed in tha case, conservative treatment 
would have succeeded m saving tiie fool from necrosis However the 
late sequelae would have included some symptoms of arterial insuf 
ficiency such as plantar claudication Embolectomy in this case and 
m the ma)onty of other instances can be done under local anesthesu 
and It IS a minor operative procedure whidi is taken very well in all 
but the most ill patients Successful embolectomy provides for com 
plete freedom from all sequelae of the arterial occlusion 
The surgical principles mvolved and the technic used in embolec 
tomy differ httle wherever the site of obstruction may be An incision 
made over and parallel to the artery is developed by careful disscc 
bon downward to expose a generous segment of the vessel above and 
below the obstrucbon Proximal and distal control is obtained by 
loopmg a narrow cotton tape about the vessel at each location Tins 
is held firmly in place by a hemostat placed on the tape Placement 
of the distal tape first offers security from downward passage of the 
embolus The smooth end of a glass suction tip is passed into the 
vessel through a longitudinal mcision cleanly made through all its 
coats The embolus is ordinarily easily drawn out as the suction holds 
it fast to the tube Clots are sucked out from below by passing the 
suction through the relaxed distal tape and then clots are washed out 
from above by momentanly relaxing the proximal tape The incision 
in the vessel is closed by a single layer of over and over suture of &-0 

black silk omn -itra m^» « «»» - ► > ’ ’ 

be released b 
oozing routir 
pressure witl 

and usually piyiiuces a ury closure Persistent leaks must be closed 
with individual horizontal mattress sutures Closure is made without 
drainage 

The exposure of emboU is m most locations immediately evident 
from the anatomy concerned In the case of popliteal emboli and the 
aortic bifurcation some special considerations are nccessarv Exnosiirp 
of t^" ‘ ’ 


thrc 
of \ 

spa uv. iapioiy ueveioped through the deep fascia and 

Jiebieen the heads of the gastrocnemius to expose the vessels Com 
monly tlie embolus will lodge at the hifurcabon into anterior and 
pos Knot hbial veuels „b,ch is m the middle portion of Ihi, assure 
In the less common mstanoe „t an embolus lodging higher in the 
pophleal space the vessel opening may be made mlhm the limns of 
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to indicate embolization at the major bifurcation just central to it 
In utilizing the presence of penpheral pulses in determining the level 
of the embolus it must be remembered that the clot itself may trans 
mit the pulse wave from the free lumen above it. 


On tlie basis of tbe cardiac hutofy and the findings a diagnosis of embolization 
of the right poptiteal artery \tas made and a pnrnary dose of 100 mg of hepann 
was giseiL A right hunbar sympathetic block was done and after (he block the 


was exposed and fouod to be the site of a firm embolus This was removed and 
repair of the artery accomplished The color and temperature of the leg returned 
to norma] after first passing through a penod cd intense h>pereinu 

In this case consideration of all the available signs of localization 
including oscillometnc readings prevented surgical attack at the wrong 
level 


ditntvhzaUon 


t the 
rgin 
iable 


was made At 10 00 pm an 
was performed, incision was 
mov^ FoUowing the removal 
• left leg The opening in the 


The^'^bentSr^ un^vS'l^cmr^ from Ae operation and was returned 
to the m^cal ward for furtber treatment of his cardiac cond.ton 
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need to stay bleeding can lead to lU considered blind clamping of 
hemostats into a poorly exposed field Additional trauma to the in- 
jured vessel and damage to vessels and nerves not previously involved 
occurs 

CaseIV— GH, a23>ear old wdiile man, was admitted to Hmes Hospital on Oc- 
tober 4, 1946 Five days before admission fie had incurred a stab wound in the upper 
anlenor aspect of the left Uugh Severe bleeding was controlled by application of 





ormavd c, jvuaa 

the same incision and the embolus brought doivnward from jts 
protunal posiboa with suction 

The bifurcabon of the aorta may be exposed most easily through 


the peritoneum is stnpped from the lateral and postenor abdominal 
"all In pabenta whose condition will not pemiit a major procedure, 
it IS worth while to attempt aspiration from below through thefemofal 
artery on one or both sides 

It is said that embolectomy may successfully be done up to ten 
hours after its occurrence It is Iikel> that this period can be prolonged 
"hen necessary by the use of anbcoagulants and sympathebc novo- 
cain block In the presence of vvideqiread arterial disease where in 
travascular clottmg is a particular <tinger the operabon should be 
done without delay In the following case the removal of the clot was 
completed within an hour of occurrence and despite widespread 
arteriosclerosis recovery has been complete 

Case III -Oo previous admisvioiu RS, a 46 year old white man. bad be«n 
tub ccted to amputation of gaagieiwus toes of the left foot and amputaboo of the 
nght leg Tissue diagnosis was atlenosclerosis Healing of the left font occurred 

' n ill# 


midarni level 


temperature iimnedutely Iminoved but UiC rarliai puue uiu uui cuiiiv 

that a smaller portion of the embolus had traveled on to the bifurcation 


have been no sequelae 

The unusual importance of removal of the embolus m this case 
comes from Uie fact that many of the major vessels of the arm had 
already been rendered useless by the degenerabve vascular disease 
Traumatic Interruption of Arterial Trunks.— The pnncples m 
volved in the management of (raomabc inteirupbon of artenaf tninis 
are much the same as those considered in embolism with the added 
complication of hemorrhage In trauma to major trunks the obvious 
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of survival of the relatively ischcnuc extremity Such a de^ee of 
refncerahon is readily obtained by simple use of a njbenzed sheet 
(Fig 52) The sheet is folded m ball transvcKely and plac^ un^r 
the arm or leg with the folded edge teward shoulder or hip Ue 
edges of the sheet are fastened to a metal cradle placed over the 

K l, 1 *• 


with ice Pressure from the weigjit of Ae ice should be looked for 
over Ae malleoli and Ae femoral condoles and rehesed by light ac- 
cessory padding A skin temperature of 50® to 60® F may be mam 



Fig 52— Mild refngetatJon of an extremity obtained by plaang ice between 
the Cf{ a doubled lubber sheet '^ater diainage is ovet the foot of the bed 
to the floor basin The shin temperature is ctmtioncd by the number of layers of 
ortKoprd c sheet wadding apphed to tlie extremity 


tamed mth this technic Gradual termination of tlie lefngeration can 
be done by increasing Ae amount of xvrapping about Ae extremity 
oset ft period of one to three days 
Arterial T' ' ■ 
as a m'linr f 


one or both loner 

I iKiiiiues 111 a previously slowly pro^ssixe arteriosclerosis 
The management of such a Arombosix is concerned wiA Ae use of 
anbcoagulants to stop Ae progress of Ae intra artenal clotting meas 
ures to abolish vascular spasm diemoAerapy particularly m cases of 
artenal thrombosis due to trauma and refngeiatjon 



*60 OKMAND C JULIAN 

fcToin wai f^lored The femoral vessels were examined after adequate exposure 
“ found that the superficial fetDOral vein and artery had beeti Uansccted by 
(lie injury about 1 inch below the profunda branches but that the common femonl 
artery had been crushed by the hemostat which was still In place The clamp^ 
vessels were ligated and an open guillotine amputation of the leg was iminediatel> 
done at the line of skin demarcabon Revision of the stump was necessary after 
four months The pabent had subse^entlybeen fitted with a sahsfactory prosthesis 

Proper management of such a perforating uound intohes touini 
quet or manual pressure to stop bleeding foUowed by exploration of 
the wound Replacement of blood Joss should he given a good start 
while the area of the wound is prepared for operation. With a mini 
mum of trauma to the collateral circulabon, the injured vessel is exposed 
proximal and distal to the wound and secured with cotton tape The 
tourniquet is released at this stage and general hemostasis is accom 
plished Finally the vessel wound is exposed and examined m a dr) 
field Most perforating wounds of vessels will be found to be mcom 
pfetc rather than complete transeebons of the vessel These should 
be closed if their edges are sharp One or two interrupted sutures 
may be placed to be sure of proper edge pbeement A contmuous 
suture of the same matenal wll complete the repair To close a aiore 
or less longitudinal vessel tear transversely for the theoretical advan 
* ’ ’ * — ter degree 

center of 
'en lost or 

' ind repair 

must be transverse The toss of a significant portion of the vessel cir 
cumference makes necessary a complete resecton at nght angles of 
• j_. „ rgical management 

■ the damaged ves 

surroundiag tissue 

and evacuation of pressure-produang hematoma have given a high 
proportion of good results 

T^e management following hgation should include anticoagulant 
therapy to dimmish the danger of clotting in the distal portion of the 
damaged artery and blocking of collaterals Repeated sympathebc 
blocks with novocain and repeated administration of papaverine im 
prove nutrition throu^ the dilated collaterals Ilepann admmistra 
tion can best be begun preoperatively and contmued at the tune of 
reoair bv its injection mg ) into the artery distal to either repair 


In suppoiv uL wii , . 

arterial supply in the presence of a ligation of a mam vessel, the 
application of mild, noiianesthetic refrigeration improves the chances 
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of survival of the relatively ischemic extremity Such a de^ee of 
r 1 ^ nijile use of a jiiubenzeu siieet 

transversely and placed under 
» toward shoulder or hip The 
edges of the sheet are fastened to a metal cradle placed over the 
extremity which has been lightly wrapped with orthopedic sheet wad 
ding The open lower edge should extend down over the end of the 
bed for drainage when the space between the layers of inhber is Med 
with ice Pressure from the weight of the ice should be looked for 
over the malleoli and the femoral condyles and relieved by bght ac- 
cessory padding A skin tempeiataie of 50® to 60® F may be main- 



Fig 52— \tJd refngeiation of an eilromity obtained by pbcwg ice between 
the li>«s of a doubted lubbet »be«l Watci dtainage u over the fool of the bed 
to the floor basin Tbe skin temperature (s controlled by the number of layers of 
onhopedic sheet wadding applied to the extremity 

tamed with this techiuc Gradual termination of the refngerabon can 
be done by increasing the amount of xvrappmg about the extremity 
Over a period of one to three days 
Artec* ’ T’ . 

as a ma 


one or both lower 
tenosclerosis 

*ue management of such a thrombosis is concerned with the use of 
anticoagmants to stop the progress of the intra artenal clottmg, meas 
ores to abolish vascular spasm chemotherapy particularly m cases of 
artenal tlunmbosis due to trauma and refngeration 
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The particular value of moderate refrigeration is best seen in in 
stances of serious artenal thrombosis Properly applied, it provides a 
safe interval for general management oi the patient to improve his 
condition The combination of Uiminishing tissue metabolism by cool 
ing and mcreasing colbteral channel caliber by sympathetic paralysis 
and vasodijators has resulted in surpming recoiery of seeaiwgly 
irretrievable tissue Amputabon is deferred until a distinct differentia 
tion between necrotic and living tissue can be made 

ANEURiSW 

True aneurysm occurs wherever trauma or disease process or con 
genital abnormality w eakens the wall of an artery and males it unable 
to retain its normal shape against artenal pressure Hie lesion pro- 
duced 15 a sacctilar aneurysm when a small area of the vessel dilates 
to form U bulge /ateral to its course and a fusiform aneurysm when 
the weakness allows a concentnc diffuse expansion of the artery 

Arteriosclerotic Aneurysm —The degeneration and loss of elas 
ticity of the vesseb In artcnosclerosis is the commonest cause of 
aneurysm particularly of the abdominal aorta, the ihofemoraJ systems 
and the popliteal artery The more peripheral aneurysms of arteno- 
sclerosis, when they produce symptoms of pain due to pressure and 
* • L lu ~»^presses 

le aorta 
of the 
such an 

abdominal aneurysm has been encircled with celJophaiie to male 
use of its fibrogenic effect to close the aorta slowly Complete closure 
has not been reported An instance in which imprmement has been 
gain^ through this method is reported 

Case \ — JD., a 51 >ear old white inao, was admitted to Hines Hospital on 
July 12, 1W8 H:s jinnapal complaint on adousnon was of recurring attaelw of 
_ I f. i-na— alwl/Bn tmI n i-i«trint aod left oaraumbiljeal re- 


the B fek onl, on deep palpation He spnp- 
ton^rf i«5oSil?!.Sina haie lugelp dByBaredTlie .Penal tiienr.l.o" of Hi- 
l;SJr “oeni.tB. do., not appeae >. toe d.^nnhed 
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The insertion of a large amount of wire into aorbc aneurysm has 
in some hands given enconragiag results The most reasonable method 
appears to be that of Blakemore in which the manner of introduction 
insures tight coding of the wire within the aneurysm and heatmg of 
the wire by measured electrical current produces clotting in the coils 

’!• \ "■ ‘ ^ ^ A -r 

y 

to the pathologist hut with recent advances in the therapy ot the 
endocarditis and the recovery of pabents with this condition they 
involve the surgeon as well A case m this connection is reported 

CaseVI— CE 25 years of «ge while under intens ve antibiobc treatment for 
* V4 ( AA aliw«nn<n IVb Ipff Vp 


•ommon femaral artery 
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i^unenf d(p*vward 10 cm was semoved afto double IigaUon above and below 
^e wall of the aneurysm thus removml was thick and densely scaned (Fig 54) 
The LptioQ of the Iliac artery appeared to be more hazardous because of the 
srater hammer pulsations produced by the characteristic blood pressure of 120/40 
of aortic insufficiency The patient recovered well from the surgical procedures 
although troublesome drainage of lymph from the wound delayed complete healing 
for some weeks He was discharged afebnle and w ihout signs of cardiac deeoio 
pensation after a total hospital course of eight months 



Fig 54 —Cut surface of aneurysm after erculon Dense scar tissue which forms 
wall of the aneurysm is charactenstic of aneurysm resulting from infected 
embolus 

Traumatic Aneurysm —Trauma tu an artery occasionally may pro 
duce a true aneurysm, usually saccular when a high speed nusxde 
mjures the outer coats of the vessel without penetrating it The more 
usual pathology produced is however a false aneurysm or pulsating 
hematoma m wbch a blood filled cavity m the fascia and muscle 
planes cammunicates through a jTerforation with the vessel lumen 
" ’ but the portion near the defect 

.rtcnal supply peripheral to the 
of damage to the continuity of 
ilsaling hematoma on the other 
large vessels in the area Indeec^ tni* latter /actor may be the primary 
one An instance m which this was found to be true is presented in 
the following case In this case » preoperative diagnosis of false 
aneurysm ansing from injury to the profunda femons and producing 
distal ischemia through pressure of the superficial femoral artery was 
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made The harsh, loud bruit on the medial aspect of the thigh svas 
thought to be due to the perforation in the profunda comm^icating 
with the hematoma while the sharper “blood pressure cun sound 
reasonably seemed to be due to compression of the superficial femoral 


lurcauoti ol the common !emor»\ aiiny there was heird a strong systohc bniit with 
a dilstolic pistol shot sound The biuit, but not the second sound was transmitted 
medially, hut was not audible over ilunters canal The pulses of the left leg were 
all present, less maiVed than on the n^l 

The pibent was marVedly dehydrated and surgery vras delayed unhl aderjuate 
hydration was obtained The pi*operahve diagnosis was tramnatic nipluie of the 
left pTCjfubda femoral artery wih hematoma formauoa and secondary compression 
of the superficial femoral artery On Apnl 28 the area in the left thigh was e*. 
pk-ted The false aneurysmal sac was entered and the hetnatotna evacuated A 
lacerated profunda femom artery was identified and doubly hgated and the wound 
was closed The patent made an uneventful recovery showing no signs of artenal 
msvifficieney of the lower entreroiiy 

Operative interference is required in traumatic aneurysm? If the 
arterial deficiency is not severe and pam « not a senous symptom, 
surgery is best delayed su to eigfit weeks after onset This delay 
allows subsidence of the edema and interstitial hemorrhage in the 
damaged vessel and will provide the best available vessel tissue for 
repair 


piaceu Close to tne detect so as to avoid destroying collateral branches 
These, no matter how small play a part in recovery from the arterial 
insufficiency caused by h^lion 

^ The employment of sympathchc gonghonectomy as a preparatory 


SUpf 
thee 
the 1 

hut IS utiCTtiwjesi good sympathectomy is un- 

nwsaty Ligation if necessary. wiH not greatly dimimsh the blood 
floiv while evacuation of the blood tumor will increase collateral 
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AnTi:RIO\ENOUS FISTULAS 

Traumatic ArleriovenouB Fiainla.— Artenovenous fistulas result 
ing from trauma are produced when contiguous artery and vein are 
injured and form a common hematoma They produce several char 
actenstic mechamcal and physiologic changes by which they may be 
recogmzed Because of transmission of artenal pressure to the venous 
system there is >asible dibtation of the superficial seins The veins 
may pubate The passage of arterial blood through the low resistance 
of such a fistula diminishes the effiaency of the arterul circulation 
distal to the lesion Tins produces a degree of artenal insufficiency 
varying from that which causes intermittent claudication to that 
vv hich bnngs about gangrene The A V shunt bnngs about an increased 
load on the myocardium by increasing stroke volume and rate Sec- 
ondary myocardial h>T)crtrophy occurs This increased rate may be 
immediately reduced by compression of the involved artery centnl 
to the fistula, and a drop in heart rate on such manual compression 
is a valuable diagnostic sign The increase in venous pressure to equal 
systolic pressure dunng the systolic phase as blood passes from artery 
to vein results in a return flow for a briefer interval dunng the dias 
tohe phase This results in the charactenstic “to-and fro" bruit of an 
artenovenous aneurysm 

The cardiac effect of a large artenovenous fistula may be severe 
but IS ordinanly completely reversible and the patient recovers when 
the fistula has been successfully treated 

Surgical treatment of an artenovenous fistula may consist of quad 
ruple bgation and escision rarely of repair of both artery and vein 
or of repair of the involved artery with sacrifice of the vein 

An instance of transvenous repair of the artery is presented 

Case VIIL— A£ a 29 year old male velcrao was ndmitted to Hines Hospital 
on February 2 iai7 for treatment of a left superficial femoral artenovenous an 

patient jncuned a sheD frapnent wound lo the left thigh in November 
^ ri. - Pit o., vi« n>h me 1 tn d itv Since that time 


^”X*F^ruary 7 a Wt ganglioneclomy (L S-3) was doM 

FehSu^ 13 th^ sue of the fistula lO Huotera canal was exposed {Fig 55) 


Cta 
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ARTERIOVENOUS FISTULAS 

Traumatic Arieriovenous Fistula — Aitenovenous fistulas result 
ing from trauma are produced trhen contiguous artery and lem are 
injured and form a common hematoma They produce seseral char 
actcnstic mechanical and physiologic changes by which they may be 
recognized Because of transmission of artenal pressure to the venous 
system there is visible dilatation of the superficial veins The veins 
may pulsate Tlie passage of artenal blood through the low resistance 
of such a fistula diminishes the effiaency of the artenal circulation 
distal to the lesion This produces a degree of artenal insuffiaeacy 
varying from that which causes intermittent claudication to that 
which brings about gangrene Tlie A V shunt bnngs about an increased 
load on the myocardium by increasing stroke volume and rate Sec- 
ondary myocardial hypertrophy occurs This increased rate may be 
immediately reduced by compression of the involved artery central 
to the fistula and a drop in heart rate on such manual compression 
IS a valuable diagnostic sign The increase in venous pressure to equal 
systolic pressure dunng the systolic phase as blood passes from artery 
to vein results in a return flow for a bnefer interval dunng the dias 
tolic phase This results in the charactenstic "to-and fro’ bruit of an 
arteriovenous aneurysm 

The cardiac effect of a large artenovenous fistula may be severe 
but is ordinarily completely reversible and the pabent recovers when 
the fistula has been successfully treated 
Surgical treatment of an artenovenous fistula may consist of quad 
ruplc ligation and excision rarely of repair of both artery and veui 
or of repair of the involved artery with sacrifice of the vein 
An instance of transvenous repair of the artery is presented 

Case VllL— A D a 29 year old mate leteran Has admitted to Hines Hospita] 
on February 2 1917 for ireaCment of a left superficial femoral artenovenous an 
eurysm , 

The patient incurrtd a shell fragment wound to the left thigli In November 
1944 and following a period of hospitalizaboa was returned to duty Since that tone 


"’"’^'rXuaiy 7 1947 a left lumbar ganglioiieclomy (L 2-3) ^ done 
Febmary 13 the site of the fistula fa Hunters canal was exposed (Fig So) 


On 
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elated congenital abnomalites wlneh coiid ptoduce an madeqnate 
deep venous circulation, a venogram dmwing adequacy ot the deep 
vems mutt he accomplished first. 




Fig 5? tschemia of Gnger tips and atrophy of forrarm result of coosenital 
arteriovenous fistubs m Case IX 






168 


ORSiIAND C. JUUaN 


ered to be the result of failure of the arterial and venous portions of 
the i-ascular anlage to separate The anomaly most commonly affects 
one arm or one leg where it produces an excessive warmth, an increase 
in venous channels and frequently an overgrowth of the extremity 
It is often associated wnth capillary hemangiomas of the slm of the 
involved part Tlie characteristic “to-and fro" murmur may be present 
having multiple areas of greatest intensity due to multiphcity of the 
lesion In other cases the tnumm may be absent probably becaiise 
of the smallness of the communicating channels 

The signs may be present from birth or may suddenly appear at 
ages of 12 to 30 following incidental trauma The A V shunt may pro- 
duce a painful ischemia followed by gangrene progressively involving 
one digit after another or may merely cause distressing subcutaneous 
venous engorgement 

Operative treatment has been disappointing. Successful removal of 
one or two areas of fistula bearing vessel is followed either by occur 
rence or by recognition of others The case reported below has be 
haved in such a manner The impression gamed in this case is that 
innumerable prcfistulas are present but inactive because of the rela 
lively small difference between artenal and venous pressures ^V’hen 
an active fistula is surg cally closed by any means othen open d e 
to the increase to normal of this arteriovenous pressure difference 

Case IX— C \ V a 33 year old while mate veteran was admiHed 


On admus on there was atrophy ol the fell torearm and hana wilft ituivru 
venous engorgement of the sobcutaneous veins The t pi of the first through the 
fourth fingers were gangrenous (Fg 57) Aloud to-and fro murmur was heard 
best over the dutal portion of the rad al artery The noise disappeared on com 


Much of the d scomfort of the sileot artenovenous fistula may he 
removed by obl.terat.on of the yepr large tubcutaneomi v«ous ehan 
nels by ligation or sclerosis or both Oismg to the possibility of asso- 
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These complaints seem certainly to ba based oa insufficient arterial 
supply to the calf or intrinsic foot musde ( 1 ) during exercise in the 
instance of intermittent claudication and ( 2 ) during the depressed 
circulation of sleep m the instance of ni^t cramps In the first in 
stance rest allows for metabolite removal and regaining of ability to 
\\ aW while in the second dependency and exercise improves the em 
ciency of the arterial supply and rebeses the cramps and ache 
A second group of complamts is related to more severe and con 
slant ischemia of one or more digits Tlie pabent \vill state his toe or 
toes have been painful for some weeks or a mmor mjury on the foot 
has failed to heal 

Examination of the individual must be designed to determine how 
serious the arterial obstruction i$ and how much is due to addibonal 
arlenospasm 

The skin color temperature and texture are examined comparing 
the two sides A pallid cyanosis of the toes and foot associated with 
rapid gradient in temperature drop above the ankle is a common 
finding in severe obstruction The pulses m the femoral popliteal 
posterior tibial and dorsalis pedis areas are looked for Skin pallor to 
a cadaveric degree may be induced by elevation of the legs Two 
phenomena are observed on dependency after this period of eleva 
tion In the absence of varicose veins the length of time between 
dependency and the filling of the subcutaneous veins about the ankle 
gives an index of artenal Sow In the normal the filling 15 almost in 
stantaneous m artenal deficiency the tune may be five minutes The 
appearance of rubor or reacbve hyperemia in the skin of die feet on 
dependency provides some mformabon in artenal insufficiency In 
the normal reacbve hyperemia appears immediately and fleetingly 
«f at all In deficiency of artenal circulation the rubor is delayed and 
intense 

Information pertaining to the part played by vasospasm in the 
xrtenal insufficiency is next sought The “claudicahon distance” is 
measured b> having the pabent xialk unbl pam first appears record 
the distance and then continue unbl he must stop Next in a room 
IS stable in temperature as possible the skin temperature is measured 
on each toe and at points up the leg after a penod of thirty minutes 
of exposure of the sbn m the room This is done with the patient in 
prone position with any thcnnocoople or resistance aonarabw 

th 


mgs are repevted 
tolerance test 


- vi. ui UIH.K uie sXxn temperature read 
Tt'e patwnt is then asked In repeat the exercise 
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admission was precipitated by an Inctdent of minor traama hso weeks previously 
to the skin over this enlarged vessel at midleg level The small laceration bled 
severely untd firm pressure was apphed and bleeding recurred twice during 


11 per minute 

A diagnosis was made of congenital vascular anomalies of the ertremity ticlud 
ing arteriovenous fistubs Obliteration of the greatly enlarged saphenous vein was 
thought advisable if it could be demonstrated that no anomalous insuSciencv of 
the deep veins was present At operation the common femoral vein and its tnbu 
tancs were explored without interruption of the saphenous It was found that the 
common femoral vein was represented by two very brge venous trunks The super 
ficial femoral vein was bkewise double and the profunda femoris branches were 
multiple, at least four brge branches being visualized Multiple Lgabons of the 
saphenous vein were then accomplished resuhiog in apparently complete collapse 
of the vem Since the operation the patient has vohmleered the statement that the 
l( g feels lighter and does not tire as easily as before This has raised the possibility 
that the flow in the saphenous vein may have been retrograde despite the increased 
pressure vntJun Ih 

III ihe absence of the t)pical "to-and fro* murmur, evidence of an 
\-V shunt can be found m pulse rate reduction on compression of the 
trtcry at the base of the involved eTUemity Companson of the oxygen 
tension of venous blood taken from analogous sites on the involved 
and normal sides vvtll show increase on the involved side in congenital 
arteriovenous aneurysm 

CIXADUAL AltTEHIAL OCCLUSION 

Arteriosclerosis.— The common pathology causing chrome artenal 
iiisuniciency of heart viscera central nervous system or extremities 
IS artenosclerosis in one form or another Patients presenting symp 
tons of artenal insufBciency of the extremities are found from the age 
of 40 in rapidly increasing numbers in each older decade Men out 
number women at least 5 to 1 

The presenting complaints are almost routinely in the lower extremi 
lies and are remarkably uniform Pain is represented m two forms, 

t 

f 


nearly the same distance before there is recurrence of the pain 
Many patients complain of night pam and night cramps m the calf 
or plantar regions It is seemin^y contradictory that a moderate 
amount of exercise such as walking up and down the bedroom once 
or twice relieves this pain 



PEWPHEBM- AKIEBlAL OBSTRUCTION 


173 


machines that produce alternate suction and pressure on the extremity 
m a transparent boot, and the Burdick machine which produces a 
venous distention by ibytbxnie compression by inflatable cufi at the 
upper thigh or arm 0! these methods the Burdick machine has pro 
duced the best results In our bands We believe this to be because 
the cuff can be left on and working during the lught and provides the 
longest period of passive exercise 
Medical treatment has the purpose of overcoming the very im 
portant reflex phase of the vascular obstruebon This aspect of treat 
ment has received recent impetus through the use of intravenous 
ether compounds dibenamme and possibly the use of ascorbic acid 
and histidine together to elaborate Imtamine in the tissues We have 
had experience with tetra etfiyl ammonium and dibenamme and 
value their use during the acute stages of the disease 
Surgery in Buerger s disease provides essentially permanent inter 
ruption of the vasospasm by appropriate sympathectomy This should 
be applied dunng the quiescent stages m pabents who show improved 
skin cuculation when sympathebc novocain Woci. is done In selected 
cases having areas of gangrene otherwise doubtful stump healing 
levels can be used m amputation when sympathectomy precedes it 
The application of sympathectomy must be cautious The xelaxaticm 
of nondiseased trunk and collateral arteries in the upper leg may be 
detrimental if so much of the arterial structure m the foot is involved 
that only a small percentage can dilate The pressure teaching the 
foot may be reduced by increasing the flow through the upper leg 
and as a result the foot may become gangrenous fi^owmg sympatliec- 
tomy This response can be avoided by the observabon of accurate 
skin temperatures at many levels and on mulbple points of the foot 
before and after novocain Hock Areas m which this danger exists 
istH fall rather than nse m temperature Amputation of parts which 
moiled cooling dunng block, accompanied by sympatbeclomy is a 
logical fom of beatment This regimen bas resulted in a high pro 
portion of healing by first intention m the stumps at toe metatarsal or 
ieg level and confidence 15 felt that neither too much nor too little 
tissue IS sacrificed 
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Increases in shn temperature in part represent increase la shn 
blood flow and^in part loss of sweat evaporation Increase m 'ckudi 
cation distance" represents m part improvement in muscle arterial 
supply and m part the absence of any pain which might be the result 
of vasospasm due to ischemia 

The results of these observations aid la determining the usefulness 
m the individual of sympathectomy for relief of symptoms and delay 
ing ischemic necrosis It is also necessary information in determining 
whether sympathectomy would lower the level of an imminent and 
already planned amputation 

Buerger’s Disease —Duergers disease ( thromboangutis obhlerans) 
IS an inflammatory disease of unlcnown etiology affecting the blood 
vessels Although visceral vessels particularly of the heart, brain and 
mesentery may be involved (he condition ordinanly involves the 
medium and small vessels of the estremities The involvement is 
typically segmental It affects the artenal elements more frequently 
and severely than the venous 

Seen almost erclusnely m males the disease rarely appears before 
the age of S3 or after the age of 45 The involvement is ebancteru 
tieally segmental, leaving adjacent areas of vessel normal Ordinarily 
the disease is active for periods of a few weeks to a few months and 
then becomes quiescent for a time before activity recurs 
The ischemia produced by the closures effect^ by each episode 
becomes more and more severe but dunng each exacerbation an 
ischemia occurs greater than can be accounted for by the pathologic 
anatomy That this is due to an intense continuous vasospasm is 
evidenced by the improvement seen dunng use of novocain sym- 
pathetic block and, to a lesser degree administration of vasodiUtory 
drugs 

Ischemia progresses to gangrene which ordinanly is first seen at 
the tips of the toes or fingers Occasional appearance of pnmary gan 
grene on the heel ankle or leg js due to unusual trauma to the ischemic 
skin. 

Fain in thromboangiitis obliterans is of two types Commonly it is 
a constant aching and burning pam of moderate degree which be- 
comes more severe on elevation I^in takes the form of mterm ttent 
claudication less commonly m Buergers disease than in obliterahng 
arteriosclerosis 

Treatment of the condition consists of removal of all elements 
presently suspected of contnbuling to the etiology The strangest 
suspiaon rests on the use of tobacco and total abstinence must be 
required. Removal of foa of infection cannot be ignored An ade- 
quate diet and adequate fluid intake arc required 

Physical therapy to encourage the growth of artenal collaterals 
lakes the form of Buerger’s exercises alternating elevation with de 
pendency of the extremity passive vascular exercise in the form of 
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o£ a (oiceps may cause particles of the dye to be left behind and con 
tmuation of local necrosis infection and discoloration 
Grease miected into the finger or hand accidentally by way of a 
pressure grease gun may enter throng a very innocent loohing portal, 
infiltrate the tissues extensively causing isch^ia due to pressure, and 
a chemical irritation resulting in necrosis varying in amount to the 
grease infiltrated The involved pale, tense tissue requues immediate 
care Under strict surgical cleanliness the tissues are laid wide open 
and the grease is removed as completely as possible to relieve tension 
and imtation If this is not done amputation or plastic repairs are 
most likely to follow the necrosis and inflammatory reactions 



Fig 59— \ wwUclOTy ratified ten eompteVe tnnc>va\ rf Iwrigti fiodin inm 
teneatfi the finger or toe nail (1) Tnm the finger njil and then shave the nail 
off from abme the foreign body llits can easily be done at any part of the nail 
Mitfi a sharp scalpel tS) Alter the foreign tx^y has been completely exposed 
It can be lifted out completely and the area is then washed well with loap and 
water Thu can be done without discomfort or the use of anesthesia if il c 
operator u gentle 

Too often when foreign bodies are pulM out from beneath ll e nail by grasp 
mg the protruding end dirt and particles of the oHcnding malcr al ate left behind 
to causa infection and in some cases prolonged eonsaVscence Tlie abo\e method 
is a wound toilet and if well done should jwsenl cooipJ cation* 


Not infrequently a patient is seen following a fall onto a gravel or 
cinder roadway with foreign particles ground into the skin of the face 
and forehead Under general or block anesthesia a careful gentle but 
complete removal of the particles should be done Much can be ac- 
vomphshed by washing the arc^ well wifli soap and water, a brush 
as used for a surgical scrub may complete the job Some particles may 
still remain which must be picked out or literally dug out of the 
deeper lasers of the skin After this procedure a gentle washing with 
soap and water is followed by an irrigation of sterile water or normal 
salt S''^ * • ' TYtcaerA a dmr•n^ 


Th. 
skin 01 


* embedded m the 

smuntmeoiis tissues are notorious as comevors of tetanus and 
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jiavacement or foiiejcv bodies 
The management of foreign bodies evolves around the type of for- 
eign body, infection, the damage done or likelihood of being done, 
and localization These will be dismissed according to the foreign 
bodies most commonly encountered in the \anout tissues or organs 
of the body. 

Skin and Sulieutatieoue Tieaiie* —A large group of foreign bodies 
becomes lodged in the skin and subcutaneous tissues This includes 
splinters, thorns, glass, pins, needles, hairs, indelible pencil points, 
ml under the skin from pressure gun, and other forei^ matenals 


two hours and use warm, moist, sterile packs or soaks four times a day 
for one hout at a time to localize the possible infection and to mam 
tain an opeinng at the site of penetration for drainage Inspection m 
tweUe to ttventy four hours svill usually reveal whether any infection 
IS developing and chemotherapy and antibiotics can be used along 
with continued splintage, rest and surgical drainage if necessary 

A small splinter of wood under the nail may carry with it a very 
virulent organism giving nse to acute local and rapidly spreading 
l>'mphangitis with Us known serious complications Such a wound 
most be treated wth respect and the surgical pnnaplcs of early, com 
plete wound toilet instituted Itemoval of the roof of nail over the 
foreign body allows for complete dihndemcnt, cleansing and drain- 
age, yet the major uninvolved part of the nail bed is protected by the 
remaining nail (Fig- 59) 

IndeliWe pencil injunes are of a serious nature and require special 
atten 
slow 


the a 

completely erased 


Removal of the point by extraction with the aid 
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scope It IS important to place the pabent m a convenient posibon for 
operating and for access to the site from which the foreign body is to 
be extracted at the time localizahon by x ray is earned out The in 
cision should cross the long axis of the foreign body Palpabon through 
the loiife pomt is better than by digital exainination and retracbon 
of tissues should be minimal to avoid moving the foreign body 
If localizabon by turning the pabent fails it is permissible to resort 
to biplane fluoroscopy provided the radiologist protects the surgeon 
and the patient from x ray mjury Tbis can be accomplished by short 
exposures and insisting that the surgeon keeps his hands out of the 
fluoroscopy field Surgery is accomplished in the interim behveen 
fluoroscopic locahzabons 

The detection of a foreign body is not an indicatton for surgical 
removal The location, the damage done or likely to be done, the 
contamination earned m and the accessibility are the essenbal points 
for study to determine the treatment \Vheoe\er there is a persistent 
sinus or an area of repeated inflammatory reactions or whenever re 
peated hemorrhages occur lo an inflamed area a foreign body must 
be considered as a cause for late manifestations Its removal will 
usually lead to rapid heiling 

A senous error is the attempt to remove foreigo material using local 
mfiltration anesthesia, which ^storts the field l^ewise, a bloody field 
is most often associated with defeat of purpose There axe no more 
important requirements when endeavoring to find and remove foreign 
bodies than good x ray localization an operabve field undistorted and 
free of blood and complete anesthesia m a uell equipped operabng 
room 

Foreign bodies in themselves may be harmless to the bssue but the 
organisms earned iii must always be considered dangerous A high 
velocity bullet or shell fragment may be an exception if clothing does 
not accompany it All foreign bodies should be considered conveyors 
of organisms and prevenbve measures against infection should be in 
stituled at once whether the foreign body fae one that is easily re 
moved or will require a formidable procedure Prophylaxis against 
tetanus and gas uSections must always be considered both in recent 
and delayed removal of foreign bodies Me have known innocent 
appearing wounds to be followed by tetanus and death The recent 
war has well proved the importance of unmunizahon for the preven 
tion of tetanus 

Comnoimit ffiff -»*. r _ i i 


aivi luiiuti tissue uestiuction “In the debridement of a com 
pound fracture since one of the mam objects is the removal of foreign 
HxLes, it IS difficult to find jusbficabon for the bunal of other foreign 
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gas orgi^sms Complete ezasion of the wound including the gun 
wad with ^ecific prophylaxis against these infecbons plus penicillin 
and sulfa drugs are definitely indicated 
Deeper Slructurcfl —These are mostly metallic objects, gunshot or 

1 » n J t ,rl. j 

1 

may be necessary to determine the general position of the foreign 
body These films must include most of the body as a bullet entering 



the chest may lodge m the abdomen Once they become detected 
accurate localizahon is necessary for their removal This may be ac 
comphsh^ by many standard procedures each of which has worked 
satisfactorily m the laboiatones where they have been developed. Our 
method makes use of the ordinary fluoroscope m which the site of the 
fsreiSB ho^y marked on the skin above and below the object A 
, ’ 1 _ .1. ^ Ttp d^^th of 
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Eje.— Most of the foreign bodies in the e)e are airborne, and lodge 
on the con]uncti\a or cornea These can be wiped off gently with a 
moist cotton applicator Embedded particles and intraocular foreign 
bodies should recei\e the early allention of tlie ophthalmic surgeon 
If these are radiopaque they can be locahzed accurately on eye charts 
by various methods (we use the Sweet localizer) If the foreign body 
is glass it IS helpful to the radiologist to have a piece of the glass to 
determine its opacity 

Ear anti No<e.— These foreign bodies arc usually objects inserted 
by children They may cause severe damage and if they are not easily 
removed the patient should be referred to an ear, nose and throat 
specialist 

LarjnXt Trachea and Bronchi.— The foreign bodies in the larjiK, 
trachea and bronchi are of nvo tyfts those aspirated during surgical 
procedures such as pieces of tonsil, leelh or dental appliances and 
objects carelessly held in tlie mouth and accidentally inhaled into 
the air passages during talking laughing coughing or sneezing The 
symptoms and findings depend on where they come to rest The early 
s>Tnptoms are coughing choking and gagging and if the laiynx is 
the point of lodgment, djspnea wheezing and coughing may pre- 
dominate Asph>xia may be the dominant picture if obstruebon is 
complete either by a large foreign bod> or inflammatory reaction to 
the foreign bodj Tlic endoscopist should be called as soon as a for- 
eign bod) IS considered present in the trachea or bronchi Opaque 
foreign bodies are easily seen on the x raj film (Fig 63) Nonopaque 
’ ' “ “ '' ' ’ emphjsema either 

expiration Biplane 
all foreign bodies 

111 iiii. ii.iciiea aiiu uruiiviii tan Dc removeil through the bronchoscope 
with little nsk in the canly period Earlj diagnosis and removal may 
prevent one or more of the manj eomplicitions that mv) follow for- 
< ign bodies in this location 

Gusirointestlnal Tract.— Foreign bodies ma) accidenlallj or with 
intent pass through the mouth and a great variety of objects have been 

swallow 

, ■ itures bj’ 

prcM-ntms palat-il detection of the prewnco of foreign bodies in the 
food rontribute to the number of foreign bodj accidents These objects 
ina> loiige in the esophacus md require an endoscopist for removal 
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bodies such as mre screws, or p/ates ' This statement of Sir 'tUuon 
Jones should ha\e been read and followed more closely by Anny 
surgeons of the past «ar for far too often we saw at a General Hos 
pital patients in whom screwis, nails and the Iite had been inserted in 
infected compounded fractures The condition of the pahents was uo 



poioble 


satisfactory upoii at tbe hospital requiring remosal of the sur 

cicaDv introduced foreipi bodies m spite of prolonged chemotherapy 
If the oresence of a foreign body or sequestrum is permitted at a frac 
hire site S^ay union is prolonged or may be presented OrteomyeI.t« 

foreign bodies are removed, die better 
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moved from the stomach Howcvct, a trial of a few weeks to see 
whether or not these objects will pass through the pylorus is safe 
Perforation by a sharp object is not^common but may occur at any 


fish bones have slowly perforated the bowel causing abscesses and 
fistulas A bone may lodge at the anal orifice and cause sudden, severe 
pain which is relies ed only by removal This injury may give rise to 
a perirectal abscess In fte Chddrea’s Ward at the Cook County 
Hospital, we have removed open safety pins stuck m the pyloric end 
of the stomach (see Fig K) and duod^l jejunal junction A five 
cent piece swallowed by an infant did not pass through the stomach 
and required remo; al It ts rare indeed for a foreign body to require 
removal and conservative therapy is indicated, which consists of a 
regular diet no cathartics careful attention to stools, and x ray follow 
up for all sharp pointed objects every two or three da> s until the object 
IS passed We believe hospitahzation is indicated for all m the latter 
group 

The penetration or perforation of a viscus by a bullet; shell frag 
ment or any otlier object calls for surgical repair as soon as the patient 
IS in condition for operation It was shown during the past war that 
the period of preparation is ettremely important Shock must be over 
come by blood and plasma and the stomach deflated by aspiration 
before surgery is attempted The foreign body is of little concern 
cbmpared to the wounds caused by it Stomach and small bowel 
wounds should be closed wounds of the large bowel require a colos 
tomy proximal to or at the site of injury • 

Urinary Bladder.— Many kinds of foreign bodies have been found 
in the urinary bladder, some arriving by way of the urethra acci 
dentally following surgery or catheterization others during acts of 
masturbation Some come by « ay of the bowel, such as sharp pointed 
objects which slowly perforate causing a fistula and fecal contamina 
tion of the bladder Removal through the cystoscope is possible jf the 
object IS small and recently acquired Foreign bodies present m the 
bladder a long period are usually surrounded by urinary salts, these 
and larger foreign bodies will require a suprapubic removal The diag 
iiosis is made from the symptoms of dysuna frequency, and pus and 
blood X-ray may rexeal the foreign body, but cystoscopic examina 


^RE^’E^■T10^ OF FOREIGN BODIES 
Industry now recognizes the importance of the prexention of for- 
eign body acadents It also behooxes all doctors and nurses to teach 
students and pabenls the proenhon of these accidents which 
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Detection and localization is sometimes difEcult The use of cotton 
impregnated wth banmn sulfate or capsules containing banum sulfate 
swallowed during fluoroscopy will l^ge on the foreign body and 
help with localization Once they have passed into the stomach most 
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occur too frequently m the care of the nek Great care in giving hypo- 
dermic injections must he taught so that the needle does not break 
off and become lost m the tissues (see Fig 62) This is best done by 
insisting that the needle be sharp and never buned to the hilt if 
intramuscular injections of any size are to be given to a patient who 
IS not fully cooperative restraints must be used We must also im 
press the importance of not leaving open safety pins about One of 
the common practices noted in some nursenes is the sticking of 
open safety pins into the bedclolhing while caring for the child A 
closed safety pm is a safe pin ” An open pm may lodge m the gastro 
intestinal tract or air passages (Fig 65) In the operating room the 
surgical team must at all times be absolutely sure tliat the sponge 
and instrument count is correct before closing the wound primarily 
for the patients welfare but also for the reputation of the hospital 
and surgeon (see Fig 66) 

I* 

CONCLUSIONS 

1 A few of the multitude of problems concerning foreign bodies 
embedded m tissues ha\e been discussed 

2 The detection of a foreign bod) is not an indicabon for surgical 
removal The location the damage done or likely to be done, Uie 
contamination introduced and the accessibility are the essential 
points for study in determining the treatment 

3 Accurate x ray localization »s essential before surgery is at 
tempted 

4 A nondistorted bloodless operating field is important for success 
in finding foreign bodies 

5 At all times in both early and delayed removal of foreign bodies 
infection must be preiented and combated by sound surgical pnn 
ciplcs and chemotherapy 
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Fig 60 

Fig 65 -'Safety pin (tuck in pylonis of t 2 year old child It was su 
moved four days after accident mtb recovery 

Fig 66 -Foreign bodies aecideotally left ia die abdomen at iinie of oi>eration 
Left, Tissue forceps present in pelvis tnelve yeao with very minor symptoms 
until fust poor to removal at which bme there was rectal discomfort Digital 
examination revealed the instrument to be between tl e sacrum and rectum. It 
was removed easily after escuuig the coccyx and gently eirtracung the pieces 

abdomen ' 

lit. 2nd a ' 

mecharuca ' 

foreign body 




SPRAINS AND MINOR FRACTURES 
Cablo Scudem, M D , PhD , F A C S * 

SPRAINS 

Sprains are tearing th® surrounding ligaments of a joint which 
has undergone a force sufficiently powerful to produce a temporary 
subluxation ^Vhen the force has ceased acting the subluxation disap 
pears, leaving the joint with a torn or severely stretched supporting 
ligament, and in severe cases a damaged capsule Should the original 
force continue and be powerful enough dislocations, fractures or 
fracture dislocations will occur 

Etiology.— The causes of sprains are numerous In children they 
are frequently the result of violent physical activity associated wnth 
an abnormal strain upon an articulation which has a restricted range 
of motion Sprains m articulations that have a svide range of motion 
are uncommon dislocations being the rule The shoulder joint for 
example is freely moxable in all directions and consequently is much 
more frequently dislocated than sprained 
The ankle joint, which has lumtalions of free range of mobon in all 
directions sustains more sprains than any other joint of the body It 
IS frequently subjected to twisting violence in athletics and sprained 
ankles are common in football basketball and baseball OS the athletic 
field sprains of the ankle ate frequently caused by a fall on slippery 
pavements or by tripping on irregular surfaces the mechanism being 
one of inversion of the foot with tearing or elongation and shred 
ding of the lateral ligament of the ankle joint 
Sprains of the knee are second only in frequency to sprams of the 
ankle Sprains of the knee result from twisting forces, often plus the 
shearing forces applied to the articulation m phy’Sical contact Thus 
in football pla)ers in addition to the twubng force emplo>ed by the 
athlete himself there is thrown upon the extremity the added stress 
and strain from an attempt bj another pla>er to upset the runner 


noun, during the da> sprains of the back may occur They usually 
produce onl> a transitory discomfort of the low back and rarely are 
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the damaged ligament with difficulty of movement of the affected 
joint Within a brief period of time, swelling occurs which is a com 
bination of extravasation of blood, seram and in some cases, synovial 
fluid from the associated joint 

On palpation of the injured area, it is found that the point of 
localization of discomfort is not over the bone proper, but is directly 
over the soft tissues which surround the involved articulation It is 
most imporUnt that the point of pam be well localized in order to 
assist in the differential diagnosis between a sprain and an actual 
fracture 

Diagnosis.-X ray films of the affected joints should always be 
taken when a clinical diagnosis of spram has been made, as all too 
frequently associated fractures terminating in prolonged disability, 
are overlooked In cases diagnosed as sprains of the ankle there is 
often an associated avulsion fracture either of the external or internal 
milleolus, sometimes an avulsion fracture from the anterior lip of the 
tibia and sometimes a partial avulsion of the anterior superior portion 
of the aslragilus is found In the wrist joint, too, a linear fracture of 
the navicular bone may be overlooked or a subperiosteal fracture of 
the radius or ulnar st>loid may not be diagnosed purely because the 
attending phjsician has wished to avoid the additional expense to the 
patient of the making an x ray study 
In sprains, the localization of pain i* always over the soft tissues 
III linear or subperiosteal fractures, the pain is always localized to 
the bone A point of well localized tenderness over one of the bony 
protrusions or over one of the carpal bones in the wrist should make 
one strongly suspicious of the presence of an associated fracture 
In the differential diagnosis, it is most important, as already stated 
tint one he sure that no fractures or sublutations ot the joints exist 


V - t.,., v.m* nine 111 piacucaii) au instances, iio \ raj 

films were even suggested bv the attending phjsician This occasion 
ill) leads to medicolegal complications that are most unfavorable 
and unsavory for evervone 

I’rogno«is.-nie ultimate prognosis m spram is favorable Prac- 
tiiillv all sprained .'inkles knees wnsts, elbows and lower backs 
a-cover completely if adequate treatment and immobilization are 
instniitcd earlv If the ligament u permitted to heal m its normal rela 
tionship without additional fibrosis, there is no reason to anticipate 
anv complications On the other hand, if sprains are neglected and 
the hcameiits heal m a relaxed position, the joint is weakened and 
will not have the st.ilnlity which is so important, especially m weicht- 
Ix-aniig joints such as the knee and ankle 
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incapacitating beyond a few weeks The lumbosacral area is moit 
frequently the site of sprains produced by excessi\e stretching The 
elongation or actual tearing of one or more of the ligaments which 
support the lower hack occurs more commonly than u belies ed b\ 
many phy sicians who do not see a great nunthcr of inJustnsl esses 
Needless to say, associated pathologic states may exist in the lower 
back with sprains and for this reason all lew back sprains should be 
examined carefully hy a competent orthopedic surgeon, with adquate 
X ray films, before the patient is discharged wlih an optimistic prog 
nosjs Only by the greatest of care are Kime of the more complicated 
causes of low back sprains identified and adequately treated 
Pathology.—In mild cases the enbre pathology is limited to the 
ligament which is darnaged Tins ligament being of a nonelastic nature 
will fint shred and the fibers will be partly elongated with some tear 
ing of the indniduaj fasctctilt If the force continues an actual com 
plete disruption of the continuity of the ligament occurs Associated 
with this tearing of the ligament there is by necessity, damage to the 
surrounding tissues such as the subcutaneous fat, the fascia the skin 
and the underlying capsule With the associated trauma the capsule 
Itself frequently becomes ruptured with an etucJafion of some of the 


to doctors to be described m detail, but briefly, the clot slowly becomes 
replaced by fibrous tissue and a resasculanxation occurs until the 
extra xascular blood becomes completely absorbed and is replaced in 
some degree by fibrous tissue 

In some cases the fibrous replacement of the clot remains as a 
permanent sssel/ing In most instances complete absorption ultimately 
occurs With a mild amount of fibrosis of the surrounding tissues If 
the ligaments and capsule are adequately protected the restitution 
of the normal continuity of Ibe soft tissue is frequently almost com 
plete Howeser, if imtalion from stresses and strains occurs during 
the healing process an overabundance of scar tissue is formed with 
increased fibrosis Tlie torn capsule and tom ligament become thicker 
than norma! and are replaced b\ fibrous tissue in the ihmaged ana 
Unless repeated damage occurs to this area the filirotic substitu 
tion of the normal ligament and capsule in the area of the injurv re 


reason, the period of pain anuuistoiiiioui>H.u,.. .u ^ 

in traumatism to soft tissues of good vasculanty 
Svmploms and Signs -f/nmed/ately at the onset of 
patient complains of exquisite localized tenderness mei 


1 sprain the 
the area of 
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as possible to the sport m whidi be was engaged For this reason 
every attempt has been made to shorten the period of convalescence 
These trainers are the ones who originated the immediate use of 
the extremity following a sprain Individuals who follow this school 
of thought recommend that the sprained extremity be immersed in 
ice water for a period of thirty to forty five minutes in order to pro 
duce hemostasis and a minimal amount of soft tissue edema Next 
an elastic pressure bandage is applied and the patient is discouraged 
from using crutches or a cane to ehminate wei^t bearing After 
twenty four to forty eight hours hot soaks and massages are ordered 
and active exercises of the extremity is performed Within a period of 
five to seven days baseball basketball and football players have been 
sent back into unrestricted activity and the ultimate end results have 
been considered most favorable This type of treatment was first 
recommended by Tliomdike 

Amulf and Frick in 1934 first recommended the local injection of 
sprains and the immediate mobilization of the extremity Lencbe in 
1930 reported favorable results from the mediod and a number of 
men now advocate it 

During the recent conEict a number of physicians had the oppor 
tumty of treating a great many sprains by both methods This svas 
especially true of those stationed svith the paratroopers and also those 
with the Marines who practiced landing operations McMasters treated 
over 200 cases by the injection method using procaine hydrochloride 
and it was his opinion that irrespecbve of treatment the patients 
who returned immediately to normal acbvity did better than those 
who did not 

The injection treatment is quite simple to apply The pomt or 
points of exquisite tenderness are well localized on the patients ex 
Iremity then 5 to 10 cc of 1 per cent novocain or procaine hydrochlor 
ide IS injected into each tender point until all of the points of tender 
ness about the sprained joint are completely anesthetized and free mo- 
tion of the articulation is possible The extremity is then strapped with 
some form of pressure bandage lamited activity is permitted for a 
period of five to seven days thereafter but under no cucumstances 
IS the patient permitted to rest the extremity or immobihze it in any 
way or form No crutches are used for the lower extremities and no 
splinting IS applied to the upper extremities 
In my own limited expenenee m the local injection and early 
mobilization of sprained articulations I have found the method to he 
very efficient in a great percentage of cases 
Older • 1 - ’ 

illustrate 
elbow S 
as the cl 
lions ma 
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Individuals who have repeated sprains especialiy ol (he Icnee of 


I 

of thought One advocates adequate immobJization for the healing 
Of the tom hgamcnt and associated soft tissues in as close approsima 
(ion to normal as possible This requires unmobjlization from four to 
ei^t weeks depending on the seventy of the spram and associated 
pathologic changes The other beltctes ui x/fijnediafe active wei^t 
heanag and use of the extremity within a fesv hours of the tune of 
the mfury Both schools claim etceUent results 
Those who beheve m adequate immobilization for the healing of 
(he (otti soft tissues recommend immediate elevation of the extremity 


chanics 

minimal 

pressure and cohl compresses the extremity is immobilized either by 
the use of adhesue tape etastoplasf or a cast choice of im 
mobiltzation of course depends on the joint involved, the seventy 
of the trauma and the judgment of the attending physician 

Should a large hematoma occur in a joint such as the Vne« with 
considerable distention of the |oint proper and the surrounding tis 
sues, aspiration of the joint is desirable Blood acts as a foreign bo^ 
in an articulation and its removal minimizes subsequent Bbrons tn 
the joint However if the swelling of (he joint is not too great it is 
best not to aspirate the joint because it introduces another element 
of danger 

Evacuation of a subcutaneous hematoma js to be condemned unless 
the hematoma is unusually large and the viability of the oveilymg 
skin becomes questionable P’vacuation of course must be done wth 
anesthesia under the most aseptic conditions with immediate primary 
1 ^ nf »?,« nnsed area 


sprains aim ‘ , , , , , c 

sunoWmg Sotnt is more apt tq he aftained if these pnnciples of 
treatment are followed 

For a Eood many years atWetie trainers have done everything 
possible to rehabilitate the athlete so that he could return as quickly 
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finger in a well trained Molinist constitutes a major fracture with a 
possibility of a ruination, of lus entire career On the other hand a 
fracture of the femur in a person who is advanced in age and thus 
will not expect to participate further in major physical activity cer 
tainly by comparison could be considered a minor fracture For this 
reason all fractures which 1 believe Ubely to be associated with dis 
ability or poor ultimate outcome are purposely avoided in this dis 
cussion 

Fractures of the Phalanges of the Fingers and Toes —Frac- 
tures of the terminal phalange of the fingers and toes may be con 
sidered in one group The etiology of both is in most instances a 
crushing blow to the phalanges produced by a closing door the fallmg 
of a box a blow by a hammer or similar mishap In practically all 
instances although the bone is broken tbe soft fibrous tissue that sur 
rounds it prevents any major displacement Comminution of the 



' A B 

f g M -A Commii uted fraelute of l1 e lemunal phabnt of a lar^e toe B Com 
mmuted fracture of tbe lemt i at phatanx of an index foger 

phalanx is common Unless tbe soft tissue damage is of such severity 
to produce gangrene and sloughing of the overlying soft tissues these 
fractures are minor m nature FrequenlU they do not even rerjuire 
immobilization However bec>iusc they arc frequently bumped and 
produce much pain and discomfort to the patient it is best to im 
mobilze the distal two phalanges with a small tongue dejiressor or 
aKimmum splint Tins sliould protrude about ’4 inch beyond the 
end of the finger or toe so tliat there is complete avoidance of trauma 
or bruising to the delicate injured phalanx {Fig CS) 

In all cases the symptoms subside and the patient has good use of 
the tcnninal phalanx in a penod of tlirec to four weeks after the 
original iniiiry Solid bony union of these comminuted fragments is 
unusual The usual end result is a fibrous union wluch clinically is 
firm and substantial yet radiographically for nine months to a year 
tlieieaftcr and in some coses permanently the fragments may appear 
in prjcticalU the same position and with tlie same general outline 
and the same gap between the fragments as existed immediately 
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plaster mwng to its inelasticity, very frajuentfy produced linear ulcer 
abons about the bandaged articulabon and did not permit good 
mobility in spite of firm pressure and semi immobilization Adhesne 
tape application s»as difficult as crease# frequently occurred and a 
great deal of patience and skill was required to strap an ankle knee 
wnst or elbow without producing some pressure points 

IVifli the advent of elasfoplast and similar preparations that hoe 
a good adhesive base and elastic power, any articulation can be verj 
snugly compressed and receive ■ « • ^ _ l 

simple figure-of-8 bandaging ar 
of making a figure of 8 about ai 
well known to warrant description 



The discussion of the treatment of low back sprains is purposel) 
avoided m this article, as it falls into an entirely different category 
than sprains of the extremities and opens up a field of marked argu 
mentabon that would go far beyond the purpose of this paper 

yii>OR riucn/RES 

By rmnor fractures is meant fractures of such a nature that, regard 
less of whether or not the physician who manages them has had 
special orthopedic or traumatic surgical training, the ultimate outcome 
wiH tkefy be favorab/e TSere exists a/iogetfier too frequead)' the 
erroneous idea that simply because a small bone is broken lie frac 
hire IS minor in nature It does not require much argumentation to 
convince anyone that the fracture of the tenninaJ phalanx of the fndev 
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finger m a well trained \johiHst consUtuUs a mi)or fracture with a 
possibility of a ruination of liis entire career On the other hand a 
(lactwie of the femur m a person who is advanced in age and thus 
will not expect to participate further m major physical activity cer 
tainlj by comparison could be considered a minor fracture For this 
reason all fractures which I believe hkel) 1® he associated with dis 
ability or poor ultimate outcome are purposel> avoided in this dis 
cussion 

Fractures of the Phalanges of the Finger* and Toe* — Frac 
hires of the terminal phalanges of the fingers and toes may be con 
sidered in one group The etiology of both is in most instances a 
crushing blow to the phalanges produced by a closing door the falling 
of a box a blow by a hammer or similar mishap In practically all 
instances although the bone is broken the soft fibrous tissue that sur 
rounds it prevents any major displacement Comminution of the 
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f g 68 A Com uinuted fracture of the terminal pbakins of a ^ Com 

minuted fracture of the termii al phaUns of an index finger 

phalanx is common Unless Oie soft tbsuc damage is of such severity 
to produce gangrene and sIough>nS®f Ihc overlying soft tissues these 
fractures are minor in nature Frequently liiey do not even require 
immobilization However because they are frequently bumped and 
produce much pain and discomfort to the patient it is best to im 
mobilze the distal two phalanges with a small tongue depressor or 
aluminum splint This should protrude about '4 inch beyond the 
end of the finger or toe so that tficre is complete avoidance of tnuma 
nr bruising to the delicate injured phalanx (Fig 68") 

In all cases the symptoms subside and the patient h is good use of 
the terminal phalanx in a period of three to four weeks after the 
original injury Solid bony union of these comitimuted fragments is 
unusual The usual end resuU. is a. fibrous uswon vdvwiVi elwweally is 
firm and substantial yet radiographically for nine months to a year 
thereafter and in some cases perminently the fragments may appear 
m practically the same position and with the same general outline 
•tnd the same gap between the fragments as existed immediately 
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after the onsinal ujjury let the patrent has been asymptomatic fm 
a penod of many months Hiese findings are usuaJ not unusuaJ in 
tnis type of fracture and are often surprising to men who have not 
seen a large number of comminuted fractures of the ferannal phalanx 





Fig 69—4 Fracturejpraui of the external and internal malleolus One b 
produced by Invers on and the other produced by eversion 5 Fracture spra n 
of the ulnar styloid and the radial styhnd One u produced by radial deviabon 
and the other by ulnar devfatioo rf the wnrt 


Fracture-Sprains —In this group of cases an? included a number 
of common injuries in which the attachments of the ligaments to 
bony prominences have been puDed tiff with the ligament by some 
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unusual stress or strain The coatinuil> ot the licament is not actu^> 
disrupted but its penosteal attachment is pulled off together mth a 
sh^t amount of underl)mg bone so that from a clinical standpoint 
the pabent aetuaSl) has a sprain but (tom a radsogiapbic and medical 
standpoint he has a fracture (F»g 69) It is important that these 
be diagnosed eailj because the entire success of the treatment de- 
pends on the return of the normal tension to the ligament that has 
been damaged and this can onI> occur if the detached parbcle of 
bone becomes adherent to its normal bed. For this reason adequate 
unmobdisibon must be prescribed and maintained until firm ad 
herence is secured RaieU nonunion occurs Usually if the small 
parbcle of bone is m close approxunabon mth its bed and has a 
firm fibrous umon, the resbtubon of the normal tension of the de- 
tached relaxed hgament wiU be reasonably complete 

Fracture-dislocabons occur most frequently around hso yoints that 
morpholomcalK are closely sundar that is the anVle and unst joints 
The external malleolus the ulnar styloid, the radial styloid and the 
internal malleolus are ms-ols ed m tl»t order of (tequcocy 
Fracture-sprains of the external malleolus are more common than 
generalli supposed Unless good detailed x ray films are obtained of 
sprained anUes their presence is frequently o\ erlooVed The clinical 
picture appears to be that of a simple spram All frachire-sprains 
shoM marled soft tissue suelhog uath tenderness on pressure directly 
<ner the ligament which has wen relaxed. TTie associated swelling 
due to a combination of serous exudate and hematoma formabon de- 
ceii^es the examiomg physician Unless care is tal-en to palpate care 
full) the bon\ prominence in ttie area of the sprain the point of 
localized tenderness oxer the bony attachment of the ligament is 
frequenfl) oierioobed. A point of localized tenderness to the bone 
proper at the attachment of the ligament is almost pathognomonic 
of fracture-sprains This should put the examining physician on his 
guard and careful x rax Elms should be used to confirm the diagnosis 
The treatment of fracture-sprains is immobilizabon in an oxercor 
rected posibon of the injured joinl In fracture-sprains of the external 
malleolus of the anUe the foot must be placed in eversion la those 
of the intenial malleolus the foot must be immobilized in marVed 
mxersion In fracture-sprains of the ulnar styloid die xvnst should be 
placed in marked ulnar dexaaboa and m those of the radial styloid 
the xvTut should be placed in marked radial dexiahon A firm fitting 
circular cast is to be recommended in all of these cases 
For bony reattachment of the axxibed parbcle of bone, suffioenl 
brtie must be permitted lor begmnmg good bony muon This by 
necessity will require slx to eight xceels of immobiUzabotu 
The prognosis m these cases is excellent Only m neglected fracture- 
sptains does one ulbmatelv have disabilitx in the form of pain or 
instability of an artleulabon 
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SuJ^peWoslMj ^'racture^.— TTiese »*e a group of fractures vifuch 
are linear in type svjtfiout any ifisplacement of the bone whatsoeser 
and with no teanng of the pcnosteom Frequently only one side of 
the tubular bone has been fractured This type of fracture is seen most 
commonly m five locations the radius, ulna, upper end of the hu> 
merus, fihia and flbufa (see Fig 70). 

Subperiosteal fracture occurs from either a direct trauma or a tor 
Sion trauma to a long bone which has expended its force immediately 
at the time that the cortec of the bone becomes disrupted This by 
necessity must be a rather momentary force of not too great violence 

In the radius tins type of fracture usually occurs either m the 
central portion of its shaft or in the distal three quarters to V/, inch 



above the carpal articulation In the ulna it is most common m the 
middle third of the shaft Only m rare instances is it found at either 
the olecranon process or the bulbous enil of the ulna at the wrist joint 
The humerus is a long bone with many muscular attachments and 
a rather thick cortex in its shaft, thus subperiosteal fracture occurs in 
It only in the cancellous portion of the bone in the area of the surgical 
neck The fracture is seen most frecpiently m children and in the 
elderly The bone in children is relatively soft and pliable because 
of the immature bone growth, and in the elderly it « fraple, 
try lb,, nsteonorosis of scmlity Only with good x ray films doe' 
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liaps in some instances the use of a sling E%en in jonuR children 
nolhnn; more than n shng is usniU) necessary because the child soon 
learns that actmty of iiij mignitiMlt produces pam and discomfort 
m the shoulder and he \m 1! m self protection avoid this extra pain 
Howexer if tlie child is unusually difficult to handle or is except ionall> 
ictixe immobilization to the cliest miglit well be earned out without 
any great expense or discomfort to the ivitient After ten to fourteen 
dajs no further immobilization is retpiired in children 
Linear subperiosteal fractures of the tibia arc occasionally seen in 
children but rirel> m adults who hast normal cortical bone dexelop 
inent All that is required in thise cases is ide(iuate immobilization 
and no weight bearing until such tune as the \ ra>s show a solid bony 
muon In children this alwavs occurs In adults on certain rare occa 
sions osteoporosis along the fracture line with absorption of the cal 
cium progresses to such an extent that the fracture line is inarkcdl) 
Msible roeiitgenognplncally six or eight wecLs after the fracture al 
though it was scarcely visible at the lime of the ongmal x ray study 
immediately after the accident Tlie clinical explanation of this phe 
nomenon is none too clear 1 hixe seen several cases of tins type winch 
have gone on to actual nonunion requiting surgery for the reestah 
hshment of solid continuit) of lione Tins of course is a rare comiili 
cation 

Subperiosteal linear fracture fretiucntly occurs in the lower end of 
the fibula just above the external malleolus with 'ibsolutely no dis 
placement This type of case is often treated as a sprain and goes on 
to a happy termination and onlv when x ray films have been taken 
does one find evidence of the linear fracture For the best end results 
immobilization is indicated ind will reduce the pam and associated 
swelling and fibrosis diout the joint The use of a walking iron is most 
satisfactory and docs not greatly incapacitate the patient 
Linear fractures of the upper end of the fibula usually occur from 
direct violence such as the bumping of the leg by an automobile 
fender or the striking ot the extremity a^mst a piece of machinery 
There is usually an associated soft tissue trauma which produces 
swelling and obliteration of details The svvelhng makes it difficult 
to legalize the pain directly over the bone For this reason it is not 
too difficult to overlook this type of fracture Fortunately the frac 
ture IS in a portion of the bme that is not associated with actual 
weight bearing and consequently causes little disability and rarely 
any definite pain or discomfort on walking Persons who have the 
average pam tolerance get along very well with this type of fracture 
with no immobilization whatsoever In patients with a low pam tol 
erance or those who hav e a tendency to be slightly hysterical or mal 
adjusted immobilization of the knee joint might be advisable until 
such time as the continuity of the bone trabeculations is restored 
m the region of the fracture 



MINOR SURGERY OF THE FOOT 
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AFFECTIONS OF THE NAILS 

Ingrown Toennil.-In chJdhood and the teen age the most com 
nmn affection of the toenails is of the medial aspect of the great toe 
This affection is almost invanably due to the pressure of a malfitting 
shoe or short sock TTie fleshy part of the medial surface is compressed 
so that the medial comer of the nail in its growth svill perforate the 
epithelium and set up a low grade infection The onset is usually 


this stage that minor surgical procedures will be effective We hesitate 
to make a radical excision of (he medial border of the nail and its 
matrix in a chJd, because there is no need to narrow (he nail per 
manently, and frequently the matru xvill not be completely destroyed 
and little spurs of nad will grow through the scar in its proximal 
portion A simple exasion of the comer or border of the nail or, if 
necessary, the removal of (he entire nail without destruction of the 
matrix, will suffice This can then be followed by training of the new 
nail as it grows out and mstniction to the parents as to the proper 
type of wide toe shoe and the need for adequate length in the 
stocking 

This type of nail affliction was seen with great frequency m the 
armed services and was, of course, due to the aforementioned factors 
plus careless or improper fool hygiene 

In the adult it is quite a different story The nail is no longer flat 

• occur 

• of the 

results 

, ■ ■ readJy 

done under local anesthesia, obtained either by direct inbltration of 
the end and side of the toe or by a block of the digital nerves at the 
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base of the toe A rubber band tourniquet or a twisted gauze dressing 
with a hemostat will give a suitable bloodless field, so that the edges 
of the nail bed and matrix can be visualized and completely removed. 
Following the healing phase, the patient should be cautioned to train 
the comers of the new nail to grow flat, and when trimming the nail 
to cut Only straight across Small wisps of cotton tucked under the 
nail comer svith a toothpick, knife blade or bairpm will keep it ele- 
vated dunng the trainmg period 

Dorsal Hypertrophy; Horn Formation.— AnOtlier common afBic- 
boa of the nad in adult life, particularly m the more advanced decades, 
is hypertrophy and pihng up of tlie dorsum of the nail It then has a 
tendency to make inroads on the flesh of both sides, so that in lookmg 
at it from the end of the toe it forms an inverted “U” or may even be 
horseshoe shaped with a circular mass of skin within it Many such 
nails are the result of a true fungus involvement, but many more are 
simply growth abnormalities, the basis of which has not been firmly 
established These pabents will complain of the actual bulk of the nail 
pressing against the top of the shoe, and this pressure will m turn be 
referred down along the circular edges, giving pain on each side They 
can be helped a good deal by shaving or filing the top of the nail 
flat, so that regroup is concentrated on the dorsal surface rather than 
on the surfaces making up the arms of the horseshoe Also, the flat 
surface will be subiected to less pressure and subsequently cause less 
pain 

In extreme instances of actual horn formabon the nails must be cut 
with a rongeur or boue-bituig forceps, or they will have to be removed 
with the hope that the new nail will have less tendency to over- 
growth In these cases chibnous dibns will usually be found beneath 
the distal portion of the nail and this should be removed with an 
orange sbck or cotton as part of the daily care The application of cold 
cream to the cuticle and the surrounding skin will keep these struc- 
tures soft and enable them to belter withstand the pressure exerted 
on them throughout the day by the nail itself 

These same lesions may occur in the nails of other toes, but seldom 
with the same frequency or with the same degree of irritation There 
is no esesenbal difference however, between the treatment of nai] 
abnormalities of the great toe and any other toe that might be in- 
volved 

Subungual Legions.— The subungual space is frequently the site of 
painful and potenbaDy serious lesions The commonest is the sub 
ungual hematoma which is a coUecbon of blood due to rupture of 
the vessels of the nail bed The blood then creates considerable ten- 
sion within the closed space and produces a severe throbbing pain 
This lesion is the result, as mi^t be expected, of falling objects strik 
mg the nail Relief is immediate when the hematoma is evacuated by 
dnll hole or slit m the softer proximal portion of the nail over the 
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lunula. Simple stenie precautions will suffice as after-care, but loss 
or deformity of the nail is usually to be expected It is better to leave 
in place for as long as possible a nail which is going to be lost, to 
afford protection for the nail bed during the substitution penod 
SfifitingHaf exostoses are benign bony outgrowths of the dorsal 
surface of the distal phalanx and can be the cause of defomnty and 
discomfort The diagnosis is confirmed by x ray and the treatment is 
removal of the growth after the nail has been removed Recurrences 
are not to be expected and, if the imfnt is not damaged in the 
process, a new and normal nail should develop Stihiini^ual abscesses 
can be the result of infected hemalomas. neglected paronychia, or a 
rupture into the subungual space of an osteomyelitic lesion of the 
phalanx They are treated by simple cvacuifion or evacuation plus 
appropriate treatment of the underlying cause Subungual glomus 
tumors arc rare, but when they do occur there is no afUiction that is 
more painful These are a combination of tissues appropnately named 
ncuro myo arttrial glomus and they liave a predilection for the ex 
tremities Diagnosis is based on the exquisite and constant trigger area 
of tenderness and the purplish discolor.ition Their complete excision 
IS followed by relief 


lile wildfire and deatii by metastases may fahe phcc before tno lacui 
pnmary lesion assumes an aspect of importance of urgency Sus 
picion IS aroused by brown pigmentation, ulceration and failure to 
respond to simple treatment Biopsy is dangerous 

AFFECrtO>S OF TIIE GREAT TOE 
The great foe, because of its importance m foot posture and gait, 
IS the site of more complaints than any of the other pedal digits 
numon? anil Hallux >algu9— Aside from the affections of the 
nails, prev lously mentioned, the most common lesion of the great toe is 
the bunion Unfortunately, bunions are taken too lightly by many of ns 


medial aspect of the hrst metatarsal heao aiicii umaiNin mu,, ... 
take place, however unless a suitable grpundnorJr has been Jiid Any 
. fiitinc shoe will not m itself cause enough pressure 


The most common underlying cause, punciui.r , 

,s a metatarsus primus vxiras deformity Ibis is congenital and ,s 
characterized by a medial deviation of the first metatarsal bone and 
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ihe formation of an acute anule between this bout, and the cuneiform 
withwhich a articulates The gw-it toe then when subjected to the 
pressure of ei en a properl> fitting shoe ern do nothing but de\ late in 
the lateral direction or the patient would nc\cr be able to get a shoe 
on due to the extreme width of the foot at the distal end of the meta 
larsals The great toe then assumes this position of hallux xalgus and 
the prominence on the medial side of the head of the first metatarsal 
then becomes subjected to pressun which in turn will cause the 
bunion formation Narrow or pointed shoes or short stockings can 
produce a hallux \algus and bunion formation without serious dt 
formil) of the first metatarsal and this frequently happens in older 
people The child or adolescent howeser will tin inab!) hare all 
three of the factors mentionctl 

As time goes on \irtual partial latcril dislocation occurs at thi 
first metatarsophalangeal joint and enlargement and prominence will 
occur medially Onl\ a portion of the articular surface of the first 
metatarsal will be used m the function of tins point Traumatic ar 
thntic changes inxanably take place and a bony nclge will develop 
particularly on the dorsal surface This dorsal ndgitig produces t 
limitation of dorsiflexion of the great toe with the result that the 
patient is forced to too out in order to take a sti p of normal length 
Such a gait as can be readily visualized will increase the forces that 
are producing the deformity and will lead to the development of 
calluses on the medial plantar surface of the great toe Splajang of 
the forefoot and innumerable static diiBcultios will then arise as the 
result of these disturbances in this very important joint \ rijs should 
at\va>s be taken m order to ascertain the degree of arthritic change 
and the presence or absence of smaller exostoses on the phahnges of 
the other toes due to pressure and to determine the state and position 
of the two sesamoids that are constant liencath the first metatarsal 
head 

Treatment— In the conservative management of hallux valgus one 
attempts to alleviate the valgoplanus that so frequently accompanies 
it and to restore in so far as possible a normal gait Every effort to 
correct the condition by “ ' 

case of young patients 
IS doubtful vvhether no 

cessful over a long period of time The problem is of course greater in 
Women because of the difficulty in making proper correction on shoes 
they are willing to wear An attempt should be made by elevation of 
the medial margin of the heel to Imng the hind foot into virus and 
then by means of a metatarsal Inr to bring the forefoot into a position 
of pronation The term pronited foor is in one respect misleading 
in that the forefoot is not pronated but acluillj supinated and better 
weight distribution can occur only by having the proper correction 
of the forefoot in mind 
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The operative maDagement of bunions does not properly come 
under the heading of minor surgery of the foot It is similar m this 
respect to the surgical management of henuas and hemorrhoids, be- 
cause these three fields are notable for not only the poor, but the 
many downnght harmful results that may come of ill advised surgical 
procedures There are htcrally doaens of operations advocated for the 
relief of bunion pam and deformity, and I will speak only of the 
fe%v that are used in this clinic with what we consider reasonable 
success No operation is done routinely on all patients, the procedure 
IS chosen to fit the patient, and not the converse 
In the adolescent patient not only should the medial exostosis be 
removed, but an osteotomy at the mctatarsocunciform joint should be 
done according to the method of Lapidus Section of the bteral cap- 
sule of the metatarsophalangeal joint, imbncation of the medial, ten 
don transplant and so forth may or may not be done, according to 
the needs of the particular situation It will be found m this group ol 
patients that the restoration of the first metatarsal bone to alignment 
nearly parallel with the second, and the establishment of proper re 
laxation of the proumal phalanx on the first metatarsal will, when 
coupled with proper follow-up care, produce a good result In older 
patients with arthritic changes we do not os a rule perform the 
Lapidus osteotomy but rather confine our efforts to the removal of 
the exostoses over all areas of the bead, plus the Keller procedure 
The Keller orocedure is the most useful of the technics, by and large, 

. . ' • • of the 

I • ill note 

four to 

SIX weeks' period and a useful range ol motion wiu aevcioji Proper 
^ • • , - „ minv nhySI- 

Img 

molds unless they are grossly abnormal on x ray or when jwijwted at 
the time of operation. 

AFFECTIOS or TIIE SECOND TOE 
It IS a common observation that in many persons the second toe 
IS longer than the great toe As a result it is frequently injured 
in Stubbing accidents and frequently deformed by short shoes or 
stockings 

Fractures and Di*iocalioB9.~Fractures of the second toe are 
treated m the same manner as in the others, namely, by splinting, re 
stnction of weight bcanng, and skin, nail or skeletal traction if nee- 
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posihon of overriding on the head of the metatarsal, and pabents are 
not always willing to undergo the longpenod of immobilization neces 
sary to permit the joint capsule to heal The toe must be held in a 
posibon of strong flexion to overcome the tendency to dorsal displace- 
ment, and it Will require from three to six weeVs to heal After heal 
mg has been effected, metatarsal pads should be used to keep the 
metatarsal head up, and in this way cause the toe to remain in a posi 
bon of parbal flexion Many of Aese second joint dislocations are 
neglected and, in the case of old dislocation, repair of the capsule 
of the joint with maintenance of the flexion posibon is not likely to 
hold 


We beheve that the Keller procedure, tliat is excision of the proxi- 
mal half of the phalanx, is the best method ^f dealing with the neg 
lected dislocabon and, if the bead of the metatarsal is prolapsed, as 
it frequently is, and gives painful symptoms on the sole, an exostec 
tomy of the plantar surface of the metatarsal head may be added to 
the Keller procedure In all cases of longstanding hallux valgus this 
joint should be exanuned for dislocation 

' ~ eond and third toes, 

not 15 a common in 
This syndactylism is 

usually not bony, but involves simply the sVin and periosseous bssues 
Hammer Toe.—A hammer toe is one m which the proximal pha 
lanx of the toe is fixed in a posibon of extension and Uve other pha* 
langes are fixed in a position of flexion This results in a painful shoe 
pressure or friction area on the dorsal surface of the distal end of the 
proximal phalanx, and since the contracture does away with the nor- 
mal distribubon and gripping acUon of the toe dunng weight bearing 
painful areas may also develop on the plantar surface of the tip of the 
toe One can conceive of this as being due to the absence of the nor 
trial resiliency of the toe, which is hteiaUy squeezed between the 
^ound and the top of the shoe Hammer tw occurs as a rule in the 
second, third and fourth toes spontaneously, but seldom occurs in the 


great toe unless an injury or surgical procedure has interfered with 
the flexion mechanism of the proximal phalanx 
Our choice of operation in the usual hammer toe is excision and 
fusion of the proximal interphalangeal joint This is followed by ten 
otomy and capsulotomy on the dorsal surface of the metataisopha 
langeal mint T>ia f-c — — *- ’ ’ g of the 

‘ irmation 

" position 

into the 

end oi uie loe passing down and getting a fix in the remaining por 
tion of the proximal phalanx Others may recommend a simple excision 
of the prominent porbon of the distal end of the proximal phalanx, 
and this method requires much less bme than the fusion method It 
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does anay ^vjlh the defonmt} and xvilh the pressure or fnttion donai 
area but leaves a flad )omt A single flail joint is not undesirable but 
to treat three hammer toes by joint ercision afone would certainly 
«eaten the gnpping action of the foes during the step In the case of 
multiple hammer contracted toes then it is better to follow' the exci 
sion b) fusion and section of the dorsal tendon and capsule 

AFFEcno>s OF THE Firm tof 

lAingeaUal Dorsal Diaplaremenl —A congenital dorsal dispLice- 


mediall) and ovemoe trie luunn lue anu iiis >viu ui 
lowed b) corns calluses or actual ulceration It will be found on ex 
amination botJi chnieol and x rjj that there is an actual dorsal dis- 
locabon of this toe and plastic procedures designed to restore it to 
normal position and function will probablj not be successful The 


of all the toes and it is our practice to do the necessary plastic or 
fusion procedures on the secemd third and fourth foes while at die 
tame time amputating the fifth A good point to remember concern 
ing amputation of the fifth toe is that the lateral prominence of the 
metatarsnl head ma> give trouble when the toe is absent One can 
visualize that without the toe the lateral aspect of the metatarsal 
head will he subjected to undue pressure from the side Tlierefore a 
lateral evostcctomy should be done m connection with the fifth toe 
amputation The metatarsal head should not be excised 
Tailor’s Bunioa —The so-called buiuonette or tailors bunion »s 
the most common of actjuired lesions of the fifth toe It consists of 
the gradual dexelopmeut of an esostosis and inflamed bursa oxer the 
lateral surface of the metatarsal head A simple hteral exosiectomv 
will suffice to cure the condibon 

Corns and Csihise* -Vatly all vvoinei) or so it seems have either 
a com or a callus on the fifth foe Tins would be a |.ood place to men 
Vion dial la our xxork we see probably one man with a painful foot 
-rt. , <- of /vt r<» a problem ol shoes 

seen on the lateral surface of 
lex eloped to remforct the 'kii 
of jfnichuTS from the pressure 
• xexer of the imposition of tluv 
g the bone is beint, irritated 


ifid an exostosis gradoaU) toaas on uie laten) side ol the wlerpha 
1^1) Toml surface « the pressure is rehextd by wearing proper!) 

fittinS p'aJs w » 
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mJy become less sharji or be actu'ill} ibsorbid If the pressure is re 
tamed then core can be brouchl about only b> removal of the exos 
tosis This IS done b> a short flip t>-pt of incision with the com exit) 
dorsalward Tlie flap is reflccletl the exostosis chisded ofi and the 
incision closed The corn or callus will then gradiiallj soften and dis 
appear of its own accord bicaiisi of ab«nct of aii> demand for its 
presence Recurrenct w ill follow the resumption nf the original pres 
sure 

The so called interdigital or soft corns are produced by the samt 
mechanism Tliej ma> contain a small adventitious bursa if the) do 
not their softness can be altribiiUd to the moisture and maceration 
of skin So commonly present in the interdigital an is Treatment is 
exactly the same-\VTotect*ow from pnssvue wider shoes or if neces 
sarj excision of tht exostosis winch xvill be followed b> gradual 
disappearance of the skm mamf< stations 

AFFECTIOXS OF THE TMNTAR SUItFACF 
PlanUr ‘Vtart— Tlie most common ol tlu pnnful Usions of Ihi 
plantar surface of the foot is the plantar xvurt While theoretically this 
may occur on any part of the foot it usually occurs in or mar prts 
sure points I have never sctii oik iKiuatb the longitudnnl arch nor 
have 1 seen any alon^, the lattnl margin of tlic weight bearing siir 
face A few will occur on the Ikc! but most will occur in the region 
between the metatarsal htadv ami the web of the toes They must 
be differentiated from melanoma wiili overlying callus md from the 
ordinary pressure keratosis Most plantar w irts are exyiiisitely tender 
not onU on direct prcssvwc as u> walkiwg or pushing with the finger 
but on squeezing them from side to side The fact that the> occur 
so frequently in the area distal to the metatarsal heads an area which 
IS not subjected to the pressure of Iwny prominences underneath 
suggests that they art true new growths 'ind not solely a response to 
pressure or friction Some of llie tendennss will be relieved by treat 
mg the callus overljmg them and they miy he helped for an inde 
terminate time by pads desiguid to minimize the pressure on them 
but usuall) they will not 1 h eradicated until they are destroyed b) 
chemical surgical or radiation treatment Those that are actually 
cured by simpler means such as llie application of saUes padding 
of shoes and the like are probablv not tnie mtraciilancous papillomas 
but rather bursae or prtssiire kcralotic areas Such simple measures 
may be helpful however in tlu differtntial diagnosis ind can be 
tried Safely for many weeks 

For the refractory case we favor the application of radium by tliose 
qualified to use this method An accurate record of the dosage of 
either radium or x ray applied to these lesions should he kept by the 
patient because he miy not get a successful result it first uid m 
wandering from place to place repetitious treatment coukl cause a 
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raiation burn with disabling ulceration In the event of failure of 
radiurn treatment, or recurrence following imtial success, excision 
should be considered We do not consider excision as the prunary 
method of treatment because we do not Me to mate an incision on 
the plantar surface of the foot The incision should be carefully out 
hned so that not only skin but also a good layer of subcutaneous ts 
sue will be available to cover the defect In the case of a small defect, 
simple undermining and suture may suffice, but m the larger defect 
flaps may have to be transferred In still others parfacularly those 
with ulceration the toe immediately above the lesion may have to 
be sacrificed and used without its bone as a pedicle flap 
Painful Heel —Another common and disabling lesion of the plantar 
surface of the foot is the painful heel commonly caused by an os 
calcis spur and called by the older writers “policeman's heel" The 
patient will usually complam of the insidious onset of pain over the 
anterior surface of tlie pressure area of the heel There will be no 
gross swelhng or redness on inspection but there will be tenderness 
sometimes exquisite, aver the plantar surface of the heel at the point 
of attachment of the plantar fascia The symptoms wdl vary Some 
patients will say that they are comfortable at rest, but that after sit 
ing for a long penod the first dozen st^s or so will be very pamful 
and then, as activity is increased the pain will become less and less 


calcis growing parallel along and into the shadow of ttie punui 
fascia This will correspond with the point of maximal tenderness and 
It will abo correspond well with the fact that the tenderness is greater 
when the foot is placed in a position of strong dorsifiexion at the tune 
pressure b applied There is less tenderness when the foot is in plantar 
' * ** would seem then, with 

should certainly be the 
m it will be noted that 
it u not made of porous immature bone of presumably recent forma 
tion but is dense and every bit as mature looking as the parent bone 
from which it arises One toen should reason that since the presence 
of the spur antedates by many months or years the onset of pain some 
other factor has been superunposed What is this other factor? We 
believe that nature has developed over this spur an adventitious 
bursa, and the onset of paio coincides with the development of m 
Eammation of the bursa The factors producing this inflammation may 
be nressure or a new shoe or some minute prominence in the heel of 
‘ “ “stone bruise" or some systemic 

such as gout 

I painful beel will do well if the 
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heel IS protected wth a horseshoe type of sporrge rubber pad glued 
lo the mside of the shoe so that flie weight will be taken on the 
penphery of the heel and not o\er the painful area If gout can be 
estabhshed, or if reasonable foci of infection can be eradicated, then 
appropriate measures may be taken which, with the restnction of 
pressure, mil produce a cure 

In the follow up of such a case it will be found that after the pa 
bent has made a complete recovery the spur is still present When one 
IS tempted to operate on such a heel and remove the spur, he should 
consider that spurs growing into tendons and into fascia are common 
throughout the body They are seen growing into the Achilles tendon 
on the superior and posterior surface of the heel They are seen grow 
ing out of the supenor and infenor surfaces of the patella and from 
the supenor surface of the olecranon and seldom if ever are they the 
real cause of difficulty in or around the loints they involve I have 
never removed an ordinary os calcis spur because 1 have never con 
sidered them the basic difficulty When contemplating the surgical 
removal of such a spur one must remember that he is dealing with 
cancellous bone of great regenerative power and a new and larger 
erostosis could be the result 
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Tilts preseitlstiati is tiof intenJcd to cover iii a complete and de 
tailed manner all the subjects which might be included under ths 
title It IS meant rather to discuss some of the cond fions commonly 
encountered in the general practice of medicine which are properly 
desenbed as minor uroJogic procedures and to mention and empfia 
size those points whicli seem to be most important and most helpful 

This discussion will not include iirethroscopic or cystoscopie exami 
nations or manipulations or conditions requiring such procedures 
since these require special instruments and special training 

kiDsrr 

I’crmeplirie Almcrss —Surgery of the kidney « major surgery witli 
few exceptions These are cases m which a pennephne abscess is 
pointing through the lumbar triangle Pennephne abscess may bur 
row downwards along the rctrojientonea! space towards the pelvis 
or may penetrate the diaphragm causing an empyema Fortunately 
more often if untreated it will point through the lumbar tnangle 

Tlie otlier diagnostic signs of pennephne abscess will usually I e 
present Tliese are fullness to palpation tenderness muscle spasm 
and of course the accompanying general signs nf fever and leuko* 
cytosis 

\ ray evidence may be present ind consists of scoliosis loss of tl e 
normal kidney and psoas muscle outlines and fivation of the kidney 
This fixation may be determined by intravenous or retrograde urog 
raphy by taking films both in the rccumfieiit and upnght positions 
Normally the kidney shifts frtwn 1 to 5 cm on change from the rccum 
bent to the upnght position Lack of this normal motion is an indi 
cation of abnormal fixation which may be due to inflammatory adhe 
sions Displacement of the kidney as evidenced by displacement of 
the pyelographic shadow may also be present Somet mes a lateral 
mleropostenor plane winch is 

necessary only in the obscure 
inage and exploration n such 
cases IS of course a major surgical problem The case in which dram 
■ ^ uit vers tv of III no s College of 
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a^e can be effected by a minor surgical procedure ^dl usually bi 
quite obvious on phjsical examination with bulqiiiq in the area of the 
lumbar triangle In such a case incision and drainage may be done 
with a minimum of equipment Tlie incision is made m an oblique line 
paralleling the course of the intercostal vessels and nerves No case in 
which a renal or perirenal exploration is necessary should be treated 
as a minor case In most instances of perinephric abscess there is some 
kidney disease which is the cause of the |>erinephritis Often how 
ev er the se\ ere illness of the patient will make a primar> incision and 
drainage such as has been discussed advisable with exploration dc 
ferred to a later date 

There are no minor surgical procedures on the ureter which are 
not endoscopic in nature Tlie same is true of most bladder conditions 

BLADDER 

Acute Urinar} Relenlion —Acute urinary retention is one of the 
conditions in medicine which calls for emergency treatment Every 
practitioner of medicine knows the marked distress of the patient who 
cannot void and he must be able to give some relief Acute urinary 
retention falls into several groups according to the etiologic factor 
There is a group in which the inability is reflex or neurologic In this 
group are postoperative patients who have had pelvic operations 
or herniorrhaphy and have a reflex retention Tlie true neurologic 
group IS made up of those who have had a nerve or spinal disease or 
injury Then we have the group m which there is mechanical obstruc 
tion either urethral stricture or enlargement of the prostate 

Before attempting catheterization it is well to try and determine 
111 which group the patient belongs Tlie i>ostoperative reflex retention 
IS usually easily identified as is the group due to nerve injury The 
group with urethral stricture will frequently give a definite story of 
gradual slowing of the stream and may give a story of previous sound 
mgs and catheterizations The individuals m this gioup may be young 
or old The men with xwostatic enlargement are usually in the older 
age group with a history of gradually increasing urinary difficulty A 
diagnosis of prostatic enlargement can often be confirmed by rectal 
examination 

The treatment m any case is cathetenzation whenever this is pos 
sible 

Catheterization —Cathetenzation should be done as aseptically as 
possible Any care directed towards asepsis and lack of trauma 
will be more than repaid m absence of later difficulties and compli 
cations particularly that of infecbon The patient with an obstructed 
and overdistended bladder is perfectly prepared for the beginnings 
of a severe urinary tract infection It js only by care and close atten 
tion that such complications may be avoided The direct introduction 
of infection through dirty instruments or poor technic will frequently 
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start such inisction Trauma duo to cough hindling and /nstrunien 
tation increase the incidence and seventy of any such infections 
which may follow 

Where catheterization caonot be done at once the patient should 
be placed m a hot hip or Sit* bath He should be cautioned to refrain 
as much as possible from voluntary straining and pushing A sedative 
preferably morphine, should be given Under such circumstances 
some of the sphincter spasm may be relaxed and partial relief afforded 
In postoperative reflex retention the patient cannot usually be pbced 
JD a tub Jn this case a warm extemaj douche, or the application of a 
large towel wrung out of hot water, may serve the same purpose 

The first attempt at catheterization should be made wth a rather 
small catheter, about 14 F, of moderately Srm consistency not too 

r rrt ~ Tf »%«cc M/* ♦}>(» doCtOr 


oughly washed with soap and uater This soap and water prepara 
turn IS much more important than the use of any antiseptic or germi 
cidaJ solution A generous amount of water soluble Jubneant (either 
glycenn or stenle jelly) should be used The urethra should be 
stretched out to its full length to remove the pocket which normally 


another attempt made However, forcetul or proiratieu Am. y- 
should not be made as they only lead to trauma with further edema 
which increases the difficulty 

If the catheter is obstructed in the anterior urethra it is probable 
that the obstruction is due to a stricture If the catheter passes throu^ 
antenor urethra but is obstructed at the prostatic portion it is 

theter 
)ful to 
lly lobneanf 

. if there has 


passage or iiie um^ Sometimes a ureteral cauietei 

ciently to ® ^ imposahle to pass any soft rubber catheter 
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prostate m origin If e\en the elbowed catheter will not pass through 
the prostate urethra, it may help to have some one place a finger m 
the rectum and raise up the pomt of the catheter in the membranous 
and prostate urethra At times this wll enable a catheter to pass that 
otherwnse would not This maneuver may be helpful even with plain 
catheters where Coud6 catheters ate not available Mmdnns or cathe- 
ter stylets should he used with great care and only with hollow tip 
catheters and by those who have liad experience m passuig rigid m 
stiuments The same is true of metal catheters 
Suprapubic Puncture— If all such attempts at catheterization 
through the urethra fail, it is necessary to drain the bladder by other 
means If the pabent is not near a hospital, it is possible to dram the 
overdistended bladder by suprapubic inscrbon of a long needle such 
as a spinal puncture needle Tins is done without difficulty when the 
bladder is distended Procaine infiltration may be used but is not nec- 
essary The needle is inserted in the midline about 2 to 3 cc abov e 
the symphysis pubis As the unne flows out or is aspirated, the blad 
der collapses and one may have to gradually twist or move the needle 
as the bladder becomes empty and the mucosa falls against the needle 
opening Finally the needle is slowly withdrawn In this way most 
of the bladder contents can be removed There is little or no danger 
connected with this procedure if the unne is not infected If infection 
is present, such a procedure may be followed by inflammation of the 
penvesical tissues, which would then require special surgical drainage 
A mote complicated form of suprapubic puncture can be done with 
a trocar The skin is infiltrated with procaine in the midhne about 
3 ce above the symphysis A small incision is made through the skin 
and then through the rectus fascia The trocar, which should be large 
enough to contain a 20 F catheter, is then introduced into the blad 
der but the uruie is not immediately drained off A straight catheter 
of the largest size which the trocar vviU admit or a Malecot (winged) 
catheter sbetched on a straight stylet is then introduced through the 
trocar as soon as the obturator is withdrawn The trocar can then be 
withdrawn over the catheter, leaving the end of the catheter m the 
bladder This allows continuous suprapubic drainage until the emer 
gency is over and proper procedures can be instituted to correct the 
pathologic condition There are some special trocars made for this 
purpose hut they are not essential 

Suprapubic cystostomy may be done on the overdistended bladder 
With a very small incision instead of the trocar puncture above de 
scribed Uusualjy, however, if the physician is not well acquainted 


iojuiicB xue icpaii oi uiauuer injuries is a major 

surgical procedure However, it i$ important to establish the pres 



210 


JOSEPH H KIEfER 

ence or absrace of bladder injury whenever there has been severe 
trauma to the abdomen or jpehicr girdle The symptom^ may be 
uni/npressiv e anci m sorne cases the patient s general condition does 
not allow close questioning Every patient with a fracture of the pelvis 
should be suspected of possible bladder iniory If the patient can 
void normally and passes a clear unne, it i$ unlikely that bladder 
injury is present If the patient has urethral Weeding passes bloody 
iitine or cannot void at all there is immediate suspiaon of such in 
Jury and further steps must be taken to prove or disprove the presence 
of injury 

Any diagnostic procedures should await the transportation of the 
in/ured person to a hospital where strict aseptic prcciuCions can be 
adhered to IntravenOtts urography may be helpful if the patient is 
not in shock ^\^lere the patient is in a state of shock the kidnev 
function may be so depressed that not enough dve is secreted to 
properly outline the urmary passages If the unnary passages arc 
well outlined it maj be possible to see crfravasation of dje outside 
the norma! areas, or tlie normal areas may show up well enough to 
rule out the presence of an injury Such x raj may show injury of the 
kidney or ureter as v'cll 4$ ©I the lower urinary tract and is verj 
helpful from this standpoint as welJ 

The bladder normally appears having an oval symmetnc outline 
with its upper border sometimes depressed in females hy the fundus 
of the uterus Tlie finding of an irregular outline is very suggestive 
Irregular ettravasation of dye anj-wbere outside the nonnal bound 
anes of the unnary tract may indicate presence of a break m the 
continuity of the unnary passages 

Bladder or urethral injury may be further detected by /«ssm» <1 
catheter through the urethra If the patient is asked to void and can 
not do SQ easily, he should not be urged 10 try to evpe) nnne force- 
fully since if there is a break in the continuity of the urethra or a 
small tear in the bladder wall the unne under such circumstances 
may be forced into the cellular tissues thus making a liad condition 
worse 

The passage of a catheter should be done with strict precautions 
since if there is a rupture of the bladder the introduction of infection 
will make the condition much more senous A small soft rubber cathe 
fer should be used and Wjib the utmost gentleness If it will not pass 
easily A w best to secure expert urologic help Any other instnimenta 
tion should be done only d a full and complete repair can follow 


likewise arouse suspicion becsuue uie mine tan aett., . - 

pentoneal cavity Under such curumslances there will be signs of 
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pentoneal irritation It is not mse to inject fluids through the catheter 
unless one is prepared immediately to do a laparotomy if necessary 
Under such circumstances one ina> inject air through the catheter 
(the Rudnic). Vctiglian test) and do a fluoroscopic or x ray examina 
tion If the bladder is intact the air bubble will appear as an o\al 
symmetric shadow m the normal position of the bladder If there has 
been mtrapcritoneal rupture the air will appear under the diaphragm 
or in the flanks if the patient is placed in the upright or lateral posi 
tion If there is an extrapcntoneal rupturt the air will ajapear as an 
irregular shadow m the pehic region 
The inability to pass tbt catheter at all usually indicates urethral 
injury If the obstruction is anterior to the membranous urethra it 
must be repiired by a penneal approach while if the obstruction is 
aboae the membranous urethra the suprajnibic approach must be 
used Repair by either approach is a major surgical operation tcijuir 
ing the sera ices of a urologist whetiei er jiossible 


URETHRA 


Stricture of the Urethral Mcatua— A rather common congenital 
condition which calls for treatment is stricture of the urethral meatus 
This may be a cause of definite obstruction especially if the orifice is 
of pm point sue in which case it can esen result m hydronephrosis 
and uremia More commonly the obstruction to the urinary stream is 
slight and the cause of only mild discomfort Such a condition Will be 
made much worse by any complicating infection and may be a cause 
of cbtOTiicity in urethral mtcctions The treatment is meatotomy or 
inciston of the meatus Dilatations are unsuccessful because the skin 
will not dilate but will merely tear 
A/catofomy — The in^sion is made on the ventral side It is belter 
to cut the meatus wider than the end result desired since there is a 
tendency for the incised edges to grow together Thu can be pre 
vented in most cases by suturing the mucosa and skin edges together 
at the depth of the incision In small children this is not always easy 
and it may be well to place a stitch before making the incision The 
meatus should be spread every day thereafter to prevent agglutina 
tion of the raw surfaces A small petrolatum dressing also helps 
Meatofomy miy also be necessary in the adult and is done according 
to the same principles 


Urethral blricture -Urethral stricture is fortunately not now as 
common as it was in the past owing to the better treatment of urethn 
tis However both inflammatory and traumatic strictures are sh)} 
seen The diagnosis is made by calibration of the urethra with gradu 
ated yizes of wtethcal sownds m diagnosbc bulb bougies The best 
treatment is still gradual ddatation with smooth tapered sounds or 
bougies The dilataUow should be as gentle as possible with even 
iHort to avoid tearing of the mucosa or of the periurethral stnichires 
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Following this plan it may ta l c e many months to dilate the jtncture 
to full si2e However, such hme is well spent If rapid contraction of a 
stricture makes a plan of gradual dilatation unworkable, urethrotomy 
may be necessary This is a highly technical procedure and should 
be considered mapr surgery A^ia it should be mentioned that dw 
strictures of the meatus cannot be dilated and must be cut. 

Periurethral Aliscesa — Infecbons of the urethra are sometimes 
complicated by abscesses arising m the penurethral tissues as a result 
of infection of the s’anous penurethral glands If these occur close 
to the meatus or in the penile urethra it is best to incise them from 
the urethral side whenever possible This avoids the possibility of 
fistula which otherwise commonly follows incision through the skm 
There are tunes when an incision through the skin cannot be avoided 

Penurethral abscess in the penneuni and region of the bulbous 
urethra may be opened through the $k«n with less danger of fistula 
formabon due to the relatively thicker tissues latervemng behveen the 
urethra and tlie skin A good many of these penneal abscesses are 
followed by urethral fistula, the chief reason being that the onginal 
penurethral infection was the result of a stricture and unless the 
stneture is also treated by ddatabou, a penneal fistula is likely to 
persist 

Injnncf of the Urethra — Jotunes of the urethra are of three chief 
vanebes Tears or ruptures of the membranous urethra are most com 
•’ — _ t f r..,.*. <.( nelv f Tbev cause the 

end 

Ider 

Itra 

the 

hire 

of the bladder Operative repair m these cases is a major pioceduie 
which requires suprapubic approach to the bladder realignment of 
the urethral segment placement of a splinting catheter and diversion 
of the unne 

The second v anety of urethral injury is the so called straddle in/ury 
The urethra is traumatized m varying degrees from simple nJd 


«velh0g in the perineum and a varying degree of interference wiui 
unnabon The catheter will usually be obstructed in the region of the 
imurv If the pabent can void easily no treatment other than presswe 
dressmgs over the injured area u necessaryJTus is to prevent 
eozine of blood and hematoma formahon Pressure should be re eas^ 
Sy when the pabent voids If the pabent cannot void easily he 
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should not force his urine An attempt might be made under the best 
asephc precautions to pass a small catheter into the bladder If this 
IS unsuccessful the problem becomes a major one requiring penneal 
incision for release of blood clot and repair of the urethra with diver 
Sion of the unne either by a penneal ratheter or by suprapubic cys 
lotomy 

A third type of injury is laceration of the penile urethra by penctro 
tion This IS usually associated will mjurj of the penis and will be 
taVen up under that heading 

Urethral Slones —Occasionally stones « ill pass from the bladder 
into the urethra and there become impacted The patient uill usually 
be able to mahe the diagnosis himself since he will have an obstnic 
tion to urination and can usually feel tlic hard object m the urethra 
Fortunatelj the most common point of obstruction is just behind the 
meatus Many of these stones can be remov ed with a fine forceps after 
injecting some lubricant material or after meatotomy with the neces 
sary anesthesia If removal is not possible incision through the skin 
may be necessary in which case the maneuver of sliding the skin as 
far as possible from its normal position so as to displace the line of 
incision should be used 

Foreign Bodies m the Urcliira —Occasionally foreign bodies are 
inserted into the urethra by children of all ages Practically every 
type of foreign body which it is mechanically possible to put into the 
urethra has had to be extracted at one time or another In the female 
such foreign bodies owing to the shortness of the urethra usually 
pass on into the bladder and must be removed therefrom In the male 
some of the foreign bodies slip into the bladder as wet! but many 
become lodged in the urethra Tlie usual story is that the object has 
slipped from the grasp of the inserter whether the patient or a com 
panion As might be expected the smooth end of the instrument is 
usually inserted first and when the object slips from the grasp fre 
ijuentiy it cannot then be withdrawn This is especially true of pins 
with round heads glass rods and the like These objects if left for 
more than a short time become encrusted and their removal becomes 
progressively more difficult Chewing gum and wax if they slip into 
the bladder frequently become the nucleus for large bladder stones 
II the object slips into the bladder of course the problem is a major 
one involving cystoscopic or suprapubic removal 
In the urethra some foreign b^ies can be grasped with forceps and 
removed Before any such attempt is made to grasp an object careful 
palpation should determine where the object is located and then the 
urethra is compressed proximal to that point to prevent pushing the 
object back into the bladder dunng the manipulation necessary to 
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tin-rectum Tins precaution It very important, since if the object h 
pushed into the bladder duntig the manipulation, an otJjenvise minor 
problem may be ctnnerted into 4 major one There is a maneuver 
which may be used with straight pins (such as short hatpins) which 
have a large head These are usually inserted headfirst and when the) 
slip from the patient's grasp, the point becomes embedded in the 
urethral tissues and the object cannot then be Withdrawn Under such 
circumstances, it may be possible to push the point of the needle 
out through the floor of the urethra after which the heaef can be drawn 
forsvard, the diredion of the pm reversed and it is then pulled out of 
the urethra headfirst 


P£^fS 

Redundant Foreskin; Gmimeleioft.— Circumcision, the most com 
mon minor urologic operation, is of very ancient origin ApparentI) 
Its use in prehistoric times w as based on ntuahsfic rather than medical 
reasons After being scorned by the western w orld for a rmUennium, it 
has now been readopted The medical reasons for this procedure are 
good and suSicient \fort important of these reasons is the fact that 
it makes cleanliness easy of attainment From this follows an almost 
certain prev ention of carcinoma of the penis Likew ise other genital or 
penile infections both of venereal and nonvenercal origin are much 
less likely to occur in circumcised individuals For these reasons cir 
cumcision of the newborn is well worthwhile and is performed on 
almost all hospital bom males at the present time 
Just as important as the excision of the redundant foreskin is the 
freeing of the adhesions between the foreskin and the glans These 
are sometimes rpiite extensive and it 1$ important that the preputial 
mucous membrane be freed from the glans all the wa> to the coronal 
sulcus If this is not done the secretion of the smegmu glands will 
accumulate and be a source of chronic irritation Another point in 
circumcision is to be sure to excise the narrowed portion of the pre- 


The presence of so called tetie/tai itou* 01 . 

no loncer is an indication for circumcision Treatment of this condition 
with ^ per cent podophyl ointment results m disappearance of the 

at it will 
his part- 
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iier Care should be taken not to promise or expect such results since 
the cause of the s>Tnptoms m these c^es is usually psychic rather than 
anatomic 

\nesthesia for circumcision \anes In the newborn frequently no 
anesthetic other than sedation is necessary In the child general anes 
thesia IS always desirable For the adult local anesthesia is perfectly 
satisfacton or intrax enous anesthesia may be used m the apprehensive 
patient Local anesthesia may be of three types Local infiltration of 
the foreskin is not so desirable because it deforms the tissues and 
increases the difficulty of the operation Adequate mesthesia cm be 
secured by procaine infiltration at the base of the penis away from 
the field of the operation Within the last few years a method of an 
eslhesia has been presented which consists m the injection of 10 cc 
of 1 per cent procaine into the xascular spaces of each of the corpon 
ca\ emosa 

Regardless of the anesthesia the best all around technic is still to 
do a dorsal nndhne incmon through the foreskin «p to a point which 
Will leaxe the desired amount of foreskin remaining An incision in 
the ventral midline is likexvisc made up to the frenulum By spreading 
Out the foreskin the redundant tissue can then be excised with i 
scissors In the adult wc feel that enough foreskin should be left to 
cover the corona of the glanx If this is not done the rubbing of the 
glans on the clothing may cause considerable discomfort This does 
not occur when the circumcision is done in infancy since the indi 
Mdual becomes accustomed to the situation Hemostasis is secured 
by fine gut ligatures and the mucosa and skin edges approximated 
With interrupted sutures These may be of any material though a 
soft nonirritatmg material such as cotton is prefer ible A single layer 
of petrolatum gauze may be placed over the incision and then a light 
pressure dressing over it leaving the meatus free so that urination 
will not xvet the dressing A small outer dressing of elastic bandage 
such as Ace bandage will help maintain steady uniform light pres 


nalaiutu —The so called “dorsal slit" or dorsal incision of the fore 
skin IS frequently indicated for exposure or drainage in cases where 
there is an underlying lesion This procedure is indicated in severe 
balanitis where the foreskin cannot easily be retracted or in any case 
in which th ^ i i- e 
retracted 
the discha 


should be ueaieu wuii irnt^tions or medication alone where the 
source of the infection cannot be entirely exposed Otherwise an early 
carcinoma max Ive allowed to advance from the point where it was 
easily removable to a state where it requires extensive surgery or is 
inoperable Fulguration of penile lesions is seldom necessary novva 
days since the advent of the podophyl ointment above mentioned 
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for condyloma Any suspected lesion of the glans or foreslon should 
of course have a small piece removed for biopsy As m carcinoma 
elsewhere in the body, removal is the procedure of choice in car 
cinoma of the penis Such removal is not a mmor procedure 
Paraphimosis.— A condition seen quite often m uncircumcised men 


foreskin cannot then be returned to its normal position. The longer 
the condition persists the harder it is to correct and it may eventually 
lead to gangrene and slou^ The treatment is reduction of the re 
tracted prepuce to its norma) position The essentia! point is to express 
the edema fluid from the tissues distal to the constriction This can 
be done by gentle steady even pressure apphed by manual pressure 
or by an elastic bandage lightly applied Tlie edema fluid cannot be 
expressed quickly, it takes lime When the edema is gone reduction 
IS easy Occasionally it will be necessaiy to cut the constnctmg band 
before reduction is possible 

Penile TaJurles.-lnjunes of tbe penis are rather uncommon but do 
occur and the principles of their repair are, Brst, adequate beraostasis 
through suture of any tear or break in the corpora cavernosa, and 
secondly, recognition and repair of any tear m the urethra Avulsion 
of the skm of the perns, such as may occur when a man's clothes are 
caught in a machine may be repaired with large dermatome skm 
grafts or, if such are not available by implanting tbe penis under the 
skin of the abdomen or thigh until further repair is possible 


TEsns 

In nearly all disorders involving the scrotal contents some form of 
scrotal support is u»ed either as a major or an auxiLary form of treat 
• j ^ ^ .w.— support 

le scrotal 
larged or 
Jesirable 

the athletic supporter is a much better means oi ouiauuui, it It is 
however more uncomfortable to wear for long periods 

For unmediate postoperative scrotal support, vanous types of 
adhesive supports can be used and vdiere steady pressure is desu-able 
these can be made with ebstje adhesive strips Likewise pressure 
suDOort can be obtained by malung a figure-of 8 bandage with wide 
el^tic bandage For the patient m bed. the old form of bridge be 
tween the thighs the so-called "BdJevue bndge can be used to 

“‘trS of Ihe T»li..-The testis u frequently assailed by Hows 
t.nd kicks but such blows, while causing considerable pam and shock 
?Se reactio^i tbe bme of injury, do not often cause severe or per 
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maaeiif damage because of the extreme mobility of the testis and 
the ptotech\e cremasteric reflex There may be considerable sNvelhng 
but it usuaUy soon subsides Such injuries should be treated by ade 
quate support bed rest and application of cold packs to keep swelling 
at a minimum More se\erc miury with laceration of the scrotum will 
require repair according to the extent of the injury At times such an 
injury will lead to bleeding into the tunica vaginalis with fonnabon 
of a hematocele If this is seen earij before the blood has clotted, the 
fluid ma) be withdrawn throu^ a needle Usuallj however the blood 
clots and the mass becomes quite solid Usually such hematoceles 
eventually absorb but the absorption takes a very long bme 
Injury may also lead to formation of an acute hydrocele If -this be 
comes tense and causes pam aspiration will reduce the coincident 
discomfort 

There was formerly much controversy as to whether trauma could 
cause tumor formation in the testis It is now generally conceded that 
smgle trauma does not cause testis tumor but that it sometimes calls 
attenbon to a previously existing mass 
Torsion of the Testicle —This is an uncommon but dramabc con 
dibon in which the testis becomes twisted on the spermatic cord with 
resulbng impairment of cicculaUoti This occurs following physical 
effort but has been known to occur at rest as well It is thought that 
the condibon results not so much from trauma as from congenital 
factors such as looseness of the scrotal fascias which allows excessive 
mobility of the testis The condition is immediately followed by severe 
pain and swelling of the tesbs and eventually of the surrounding 
scrotal bssues If seen early it may be possible to identify the various 
structures such as the epididymis and determine any change from 
their normal posibon Usually however the swelling is so great that 
no deSmte anatomic landmarks can be distinguished The testis may 
be found in a higher posibon than normal due to the shortening of 
the cord which resultsifrom the twisting In any case where torsion 
IS suspected, manual reduction to the normal position may be tned 
If unsuccessful immediate surgical exposure and untwisbng of the 
cord IS mdicated 


Inflammatory Comhtiona -Orc/iitw or inflammabon of the tesbs 
Itself IS seldom found as an isolated lesion Mumps orchitis and syphilis 
of the tesbcle (gumma) are the only lesions of this type seen with 
any frequency and even they are now uncommon Inflammatory dis 
ease of the epiJid)Tnis accompanied by inflammation of the testicle 
IS however seen with great frequency 
Gonorrhi at epididymiili is now seen less frequently owing to Uie 
maTvelous leswVts of tieatment rf gonorrheal urethntis by the sulfonam 
ide drugs and autibiobcs When seen as a complicahon the treat 
ment of gononheal epididymitis u cons^abve that is with a sulfon 
imide penicillin streptomycin or fever theripv It is almost unheard 
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of for a gODOrrheal epidjtlymibs to break down and require incision 
and drainage 

Nonspecijic eptdidymttu is sbll frequently met with as a compli 
cution of urethral instrumentation, catheterization or as an acconi 
panimeni or sequela of nonspecific prostatitis The treatment m such 
cases depends on the organism involved and these cas^ usually 
respond to the sulfonamide drugs or antibiotics— pemcilhn m the case 
of a gram positive cocci and streptomycin for gram negative bacilb 
Of coutse the treatment should also he directed to any preceding or 


method of applying heat and giies great relief of discomfort 
Tuberculoiis also causes a specific form of epididymitis The onset 
IS typically slow but occasionally may be quite acute The swelling 
gradually increases, not responding to the ordinary methods of treat 
ment Breakdown and abscess formation arc more common and after 
rupture occurs the wound fads to heal and a sinus results with a 
chronic discharge of pus In such cases it is frequently possible to feel 
the nodular thickening of the vas which accompanies this disease 
The prostate may also be irregularly thickened and nodular 
Proof of the tuberculous nature of the condition is not always easy 
The unne and prostatic discharge should be eTammed by smear 
Culture Of gumea pig inoculation The presence of tuberculosis m the 
geiutal tract arouses suspicion of tuberculosis of the urinary tract and 
calls for complete investigation to rule out tuberculosis of the kidneys 
and bladder The tuberculous epididymis should be removed sintt 
spontaneous beahng is unusual This is not a minor operation I»t>w 
ox-ff if the testicle is to be preserved Many urologists consider it 


have to be dane 

Hydrocele of the Tunica >aginalis -Probably the commonest 
swelling of the testicle is hydrocele of the tunica vaginalis There are 
acute types which accompany mBammalory disease or trauma as 
llready mentioned above These usually subside when the causative 
condition is relieved Occasionally the hydroctle persists for an in 
definite penod afterward 
A large numbei 

rence, at least as ^ 

mnCa'i'i S™"'"*' compaiatiwiy 

uile Lcomfort mually only a dragging or aching .cnialion duo to 
he elcessive »eigM of the mass The swelling is imoolh regular and 
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usually tense and elastic Transilluniinabon allows passage of light 
through the fluid and usually the outline of the testis can be made out. 

The fluid can be easily remoied by iWpir'flfing with a synnge and 
needle with strict aseptic precautions This is a useful diagnostic pro 
cedure as it will then be possible to palpate the testis after removing 
the fluid and determine the presence of any abnormal masses or 
indurabon This is especially important in the case of a tumor with 
a surrounding hydrocele and should be done at once whenever there 
IS suspicion of an underlying pathologic condition of the testis or 
epididymis 

Aspirabon may also be useful merely for symptomatic relief m the 
acute hydrocele accompanying infections and has been recommended 
in mumps orchitis for the same reason In the so called idiopathic 
h>drocele the fluid will usually re collect and after a variable period 
the hydrocele will attain its previous size Tliere are two methods of 
dealuig with such a condition One is the mjcction of sclcroting solu 
tiant into the tunica vaginalis This is very highly thought of by some 
men who have had e'ccellenl results therewith m selected cases It 
may require repeated injections and sometimes leads to considerable 
scarring and sclerosis without complete obliteration of the sac lumen 
The most widely recommended and most certain procedure for 
recurring liydrocele is excision of the parietal layer of the tunica 
vaginabs-Zij/drocc/ccfomi/ The operation is not difficult but requires 
close attention to several details the chief being complete removal of 
the parietal layer so as to leave no pockets in which fluid may re col 
lect Hemostasis must be thorough so that hematoma formation does 
not occur Such may easily happen if there is much venous oozing 
since the scrotal tissues are very loose and will fill up with blood to 
an enormous size before sufficient pressure develops to stop hemor 
rhage For this reason a pressure bandage should always be applied 
immediately after the surgery 

Spermatocele.— A Spermatocele is a small sac or diverticulum of 
the seminal tract There are usually no symptoms other than the pres 
ence of a mass The mass is usually small tense and elastic and is 
felt to be separate from but adjoining the tesbs usually near the 


bact it this is not done, there may be recurrence 
Biopsy of the Tealis.-Biopsy of the testis can easily be done and 
IS useful in the diagnosis of pattiologic condibons of the tesbs result 
mg in impaired fertility If exajnmabon of the semen reveals tbu rijjm. 
ber or condition of the sperm to be abuonnal. the next step m com 
plete diagnosis is biopsy of tfie tesbs Aspirabon biopsy is recom 
mended by some sinc-e a needle may be passed through many areas of 
die testis in an attempt to obtam enough material to enable some 
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evaluabon of the spermatogenic funcbon Tbs method gives no clue 
to structural charactensbcs but merely shows the presence or ab- 
sence of sperm and their morpholo^ characterisbcs A true biops) 
may easily be obtained through a tiny incision under local anesthesia 
The skin is stretched over the tesbde and, after procaine infiltration 
a tiny incision is made down to the tesbs and tbough the tunica 
albuginea Pressure on the tesbcle extrudes a small portion of the 
tubular structure which is then snipped off with a Ene scissors A 
single suture usually suffices to close the inaswn Such a biopsv will 
give a true histologic picture of the structure of the testis 
Ligation of the Vaa Deferen*.— Operabons on the structures of the 
spermatic cord include hgation or resection of the vas and operabons 
upon varicoceles Ligabon of the vas was widely used formerly and 
is still used by many people as a prophylactic measure against epidid 
ymilis following prostahe surgery It is possible to do subcutaneous 
ligation of the vas without incision of ^e skin However, the pro- 
cedure IS somewhat unsabsfactory and is not recommended, ft is 
better to expose the vas through a small incision b the scrotum The 
vas can be easily isolated from the other stnictures of the cord since 
it has the largest diameter of any of the cord structures and its char 
actensbc hard, firm consistency is easily identified Through a hn> 
incision w-ith local anesthesia, it is possible to free the vas, doublv 


radiopaque substances to outline the ejaculatory ducts and seminal 
vesicles Cathetenzabon of the ejaculatory ducts through the endo- 
scope has enbrely supplanted these procedures 

^ ancocele,— Varicocele, a vancose condition of the veins of the 
spermahe or pampiniform plexus, is found in a fau percentage of all 
males In most of them, it causes no s>-mptoms whatsoever and no 
serious organic change In a few the stasis of blood leads to gradual 
atrophy and softening of the involved testicle In a larger number it 
causes symptoms of vanable seventy 

' T» occurs nearly 

the anatomic 

di£i.*vii,.,-j 1- 

mi^T^' an ebologic factor In a very fe^v cases of vancoceJe the 
appearance of the condibon may have an important diagnosbc sig 
luBcance ^Vhen a varicocele appears rather suddenly m an older 
mdividuaL it is important to remember that such a condition is occa 
sionalh caused by a tumor to the lodnej or retroperitoneal region 
iJ especially true on the left side where the spermabc vein 
™pb» tlis ”"'1 
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vein as well as the general enlargement, may cause rather sudden 
appearance of a varicocele 

The great majority of varicoceles are insidious m their onset and 
cause no s>’mptoms at all or only mdefintie syTTiptoms of dragging or 
sensation of abnormal weight TTie varicocele appears as a swelling 


the patient is in the recumbent position Tlie usual case is relieved by 
mild support such as is provided by a light suspensory If the symp 
toms are of such seventy as to cause any disability, or if there is 
evidence of change in the consistency or size of the testicle, surgery 
provides the best cure Injection and sclerosing technics are too un 
certain to be used m these cases Tlie operation is best done through 
a high scrotal incision extending to just below the inguinal ring Very 
careful dissection is used to isolate the vancosed veins from the vas 
and artery Carefulness must be emphasized, for if the arterial supply 
to the testis is in any way damaged, atrophy will follow and the 
operation will leave the person worse oil than he was before Resec 
tioQ of the enture mass of veins is not necessary but may be done if 
the dissection can be easily earned out It is usual to attempt to shorten 
the cord by suture of the stump of the resected veins to the structures 
near the inguinal nng This supports the testicle at a higher point 
and most surgeons feel this is helpful 
Testicular Complaints in the Psyeboneurellc.— A word of warn 
ing should be mteriected at this point about the psychoneurotic with 
symptoms referred to the testicles An appreciable number of patients 
fall into this group They complain of indefinite or unusual pains and 
aches referred to the genital region and particularly to the tesbcle 
There may be some minor degree of vancocele or thickening of the 
cord structures or there may be no abnormal findings One should 
be wary about operating on these individuals if they have a mild 
vancocele If the symptoms are relieved by adequate support, there is 
good reason to hope that surgery may be followed by permanent 
relief of their syrnploms If the symptoms persist despite support, as 
they usually will m a neurotic individual one cannot hope sureerv 


These remarks will, we hi^, help the practitioner who does Tiot 
specialize m urology to handle the minor urologic problems which 
arise in the practice of medicine 
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BIOPSY AND CURETTAGE 

Althoucii classed under minor surgical procedures, biopsy and 
curettage are of decidedly major unportaoce Biopsy or curettage find 
ings dictate the proper inaoagemeat Failure (o observe tins unportanC 
diagnostic step preliminary to the institution of surgical or medical 
treatment of a given patient has resulted in wbat amounts to a moral 
malpractice, to wit, inadequate surgery or failure to intervene while 
the malignant process advances beyond the stage amenable to ade 
quate surgery or curative radiabon therapy. Furthermore, the two 
procedures are important from the point of view of prognosis Cora 
parabve biopsy or curettage studies at properly spaced intervals 
wtU accurately reveal the tissue response to therapy and thus p» rout a 
more nearly accurate prognosbc evaluation This has been shown by 
Schmitz, Sheehan and Towne on corpus cancer and more recently by 
Spear and Glucksmann on cervical cancer 


disease was most frequent lo the alimentary tract m the male huu iii 
the reproductive tract m the female Of the female reproductive tract, 
the diknbution in the order of decreasing frequency was according 
to Pearl, uterus (50 per cent), breast (30 per cent) and ovary (20 
per cent), and according to the mortabty statistics from England and 
Wales, uterus (46 12 per cent), breast (45 17 per cent), ovary (621 
per cent) and vagma and vulva (240 per cent) The relative mci 
dence of cervical to corpus cancers is generally placed around 10 1 
The cervix, therefore, is the roost frequent site of mahgnancy 
Early detection of mahgnant changes requires judicious utilization 
h,r,n<v It IS essential that an adequate amount of tissue he obtained 
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tatjon rather than biopsy particularly in a woman past the child 
beanng penod and in whom mabgnancy is suspected Findings of 
early cancer in the cersices remoxed at plastic operation or in the 
course of Manchester operation and in the cervK of a hysferectomized 
speamen emphasize the need for repeated biopsies nnd eternal vigi 
lance Cancer of the cervLx can and does occur without any sign or 
symptoms and may not be lecogmzaWe except by histologic study 
Since even a normal appearing cervix may harbor carcinoma ^it is 


inflammatory and chronic irritative lesions including erosions ectro 
pions lacerations etc as well as from the more frankly appearing 


anaplastic changes ordinarily associated with cancer but without the 
penetration through the basement membranes Such a picture of non 
invasive cancer however may also be seen if only the very margin 
of a frankly malignant lesion is studied Furthermore the follow up 
studies by TeLinde and Calvin on a senes of cervices diagnosed “pre 
invasive" carcinoma by biopsy showed that invasive character may 
be present elsewhere in the lesion They are of the opinion that ab 
normal cellular activity which eventually results in fully developed 
cancer begins in the basal cells of the surface epithelium and that the 
surface lesions may exist for years before developing gross carcinom 
atous lesions 

The value of tissue study m prognosticating the clinical course of 
cervical cancer has been recently emphasized by Spear and Glucks 
mann These investigators have found that, with the Stockholm Tech 
nique' and its modifications the most radio curable" are the well 
dtferentiated growths and that the differentiated tumors predominate 
in the early and the undifferent ated in the late stages of the disease 
Furthermore by comparative qualitative and quantitative histologic 
studies of pieiadiation and posbaditibon tissue sections Glucksmann 
has worked out a method whereby it is possible to make a more nearly 
accurate prognosis of the final results o£ the treatment Sections must 
always be taken from the growmg edge of the tumor as the section 
from the center may show cells too necrotic to give results of any 
value Biopsies are taken on at least two Qocasvaws after tteatment 4 
started 

It IS apparent from the preceding remarks that biopsies have both 
diagnoshc and prognostic significance U is also obvious that what 
has just been said is appLcable to biopsy studies of sites other than 
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the cervu One addibonaJ point requires mentioning Dr Tames 
Heniy the pathologist, has frequentl}' observed that, although the 
lopsied tissue snowed no malignancy, the lymphatic and blood ves 
sels may at times show congestion or stasis to suggest nearby obstruo- 
tion possibly on the basis of adjacent new growth Further biopsies 
taxen at his recommendation have revealed the presence of mahg 
nancy at a higher location The role of biopsy m such cases was to 
direct the investigation toward the possible site of the lesion 
Judicious, full utilization of this most important procedure is absO’ 
lutely essential for the proper management of a patient The more 
frequently biopsies are talcen, the greater will be the data available 
for true evaluation 


ENDOMETRIAL RIOPSY AND CURETTAGE 
Endometrial biopsy and diagnostic curettage must be employed 
similarly to biopsy procedures elsewhere Endometrial studies are 
necessary for the intelligent management of problems in sterility and 
menstrual dysfunction particularly where hormonal therapy is used 
Endometnal biopsy has the practical advantage of ofBcc applicability 
With proper precaution, it ha* been used to diagnose or rule out 

' ' -* Fn, n.rmnca WnwiL or 


e biopsy of the utenne 
the nature of the uterine 
lining includes data regarding the contour of the utenne cavity diag 
Rostic of the presence or absence of such tumors as myoma Tlierapeu 
bcalJy, curettage may conirol bleeding m incomplete abortion, m 
complete shedding of the endometrium and some bleeding due to 
unknown factors Here again, a procedure may sene a dml purpose 
of diagnosis and therapy 


CERVICAL DILATATION 

Dilatation of the cervu is an essential prehminary to the curettage 
but, in the treatment of cervical stenosis or stricture, this procedure 
IS the important part Dilatation must be gradual to guard against 
trauma leading to secondary stenosis or sfneture from scar tissues Jn 
the treatment of dysmenorrhoea secondary to the cervical stricture 
stem pessary may be inserted after the dilatation to maintain an ade 
quately patent cervical canal 

Secondary cervical stenosis or stricture may result in hematometia 
and pyometra Particularly m the latter drainage is important A 
simple nibbex T drain made from finn tubing may be inserted after 
tV.<. diTitation The preparation of the T dram from a rubber tube is 


the dilatation The preparation 
aiustrated in Figure 70a 


The importance of proper Ueatment of cervical stneture or stenosis 
becomes apparent when the hi^ Inin^ce of pelvic endometnosis w 


cSwed’m the light of the generally accepted Sampson V theory of 
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retrograde drainage It becomes still more important \%lien authorities 
such as Curtis consider obstructed utenoe drainage an important 
factor in the development of carcinoma tn the body and cervu of the 
uterus Furthermore, retrograde drainage of pus from a pyometra 
will cause pentonibs and may even result in the death of the patient 

CAUTERIZATION, CONIZATION ANO AMPUTATION OF THE CERVIX 
As has been mentioned previously, the detection of early mahgnan 
cies with increasing frequency even in normal appearing cervices 
makes it imperative that all diseased cervices be treated and if they 
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stenosis is still the procedure followed today Excellent results have 
been obtained but postcautenzation checks must be made to insure 
adequate patency of the cervical canal 
Conization and amputation have been employed in cases of cervici 
tis resishng ordinary cauterization Both procedures have given ex 
cellent results but both aie not without some disadvantages Miller 
and Todd in a senes of 899 conizations reported strictures of the 
cervu requiring dilatabon in 646 per cent and an increased tendency 
toward premature labors in those who became pregnant 

Cervical amputation is not advocated in vvomen in the child beanng 
period as the mcidence of abortion premature labor and difficult 
labor was shown to be greatly increased following tlie amputation 
Another disadvantage is the relative frequency of postoperative bleed 
ing occumng in about seven to fourteen days In properly selected 
cases however cervical amputations as a part of plastic operation or 
Manchester operation have given excellent results 

COLPOCENTESIS, COLTOTOtn AND COLPOPERITONEOSCOP^ 
Colpoccntesis colpolomy and colpopentoneoscopy are diagnostic 
procedures vvhidi will eliminate most unnecessary “exploratory’* 
laparotomies and it the same tune will not subiect the patient to the 
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nsk of expectant treatment'* resultiog from uncertainty of diagnosis 
Colpocentesis is of particular value where intia abdominal bleeding 
of jy^ecologic origm is under conaderabon Withdrawal of old blood 


mg produced by neoplasm should not be difficult when the history 
and clinical findings are correlated wlh the colpocentesis finding 
Aspirahon of bright red or fresh blood does not indicate intra ab 
dominal bleeding but rather a puncture of blood vessels Failure to 
intbdraw any blood of course does not rule out ectopic pregnancy 
In all quesbonable circumstances, colpotomy explorabon will re\eal 
the true pathologic condibon 

Through a colpotomy wound the pelvic organs may be directly 
obsersed as well as palpated Even major surgical procedures as sal 
pingectomy and oophorectomy have perform^ If findmgs re 


By this method a posibve diagnosis of pelvic endometnosis is possible 
without the “exploratory" or “diagnosbc” laparotomy 
Colpopentoneoscopy studies are now being reported by TeLinde 
Accurate study of the peivu and its content is noiv possible As the 
operators famdianty wth the intrapelvic appearance of the organs 
increases eaiLer recognibon of pathologic deviation wiU be possible 
The tremendous import of this fact becomes apparent when we con 
sider that the present poor salvage from ovanan rtialignaney is too 


greater curability 

The value of colpopentoneoscopy is not confined to diagnosis by 
observabon Biopsy and even some treatment should be possible 
Therapeabc coJpopentoceoscopic instrumeufj on the order of the 


common pracbces Any removal of oigarts or pans at aigdos iucu 
tubes or ovanes belongs under major surgery and will not be discussed 
here, even though the procedure is earned out through the colpotomy 
incision 


RADIU3I I>SERT10N AND PLASTIC OPERATIOVS 
Radium mseibons and plasbc operalr^ such as ^ repairs of 
jrelhrocele cystocele enterocele rectocele and third degree lacera 
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bon are classed under minor surgery by many operators but are, m 
reality, major procedures Proper use of radium requires intimate 
knowledge of radiology if effective end results are to be obtained 
Without the unfortunate sequelae so often caused by mi>management 
Adequate knowledge of tlie pbjsical properties of radium and the 
ph)'siological responses e\oked bj it will limit its use to certain condi 
tions and will avoid inadequate radiation or radiation burns Radium 
m the hands of a competent operator is a valuable and effective thera 
peubc agent, but in the hands of a person not qualified, it becomes a 
dangerous and harmful instrument 
Plastic operations belong among the major surgical procedures 
Proper correebse operations imply detailed knosvledge of anatomy 
Studies by Curtis, Anson and others have revealed the anatomical com- 
plexity of the female perineum and pelvis Failure to recognize the 
finer but more important anatomical points may result in annoying 
complicabons or rapid recurrence of the original condition 

OTHER MINOR SURGERY 

Barthobn'e Gland.-Acute barlhohmtis usually responds to adequate 
chemotherapy and operative procedures should be avoided \Vhere 
incision and drainage becomes necessary, the pabent should be warned 
of the likelihood of recurrence and eventual need for evcision 

Chronic bartholinitis and Bartholin cyst may require removal Com- 
plete surgical excision or destruction of the entire lining by heat or 
chemicals is necessary for cure The usual surgical method is to dis- 
sect out the entire sac intact but Curtis advocates incision tluough 
the gland substance, grasping the postenor wall of the sac and peeling 
the entire sac by traction and dissection Schaufflor prefers to treat 
the abscess or cyst by cruciate incisions over the skin and tumor and 

-n rli.. I - 4 -> I V. < , • 


removal ot -« — j i . * • 

cent anatoniM 
the periureth 

cedure woulu jpeeiii palliative rather than curative 
Hymenectomy.-Enlargement of ttie hymenal onfice may be accom- 
phshed by multiple inasions of the hymenal membrane or may le 
quire a little more extensive correcUve procedure Incision of the 
perineum m the midline and closure of the incision m the opposite direc 
tion will provide a permanent enlargement of the introitus In some 
cases of vaginal stenwis, the underlying muscle m the perineum may 
have to be incised and sutured m the opposite direction to enlarce the 
vacinal outlet ° 
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Anesthesia for minor surgery may be more hazardous than anes 
(licsia for major surgery Bn^ anesthesia does not mean minor 
anesthesia, a patient can be just as dead after five minutes as after 
five hours The greatest hazard stems from the mental attitude of the 
surgeon Because the operation is etpected to be minimal, he views 
the anesth^ia m the same hght All too often the anesthetist is asked 
to gne a whiff of gas" or “a little penfothal" for a short procedure. 


major operations In tact, minor surgery otlen presents pmuieins Uiai 
are automatically eliminated m tlie »*e31 prepared ease retjuinng a 
major operahon, since many of the minor procedures are performed on 
patients who come in as emergenaes or as outpatients They are fre- 
quently dealt with in the dispensary or the surgeon’s office where 
factbbes for prompt treatment of complications may be entirely in 
adequate 

Preparation is an important factor m the insurance of good safe 
anesthesia Often there is no discussion between surgeon and anes 
thetist about the case at band The surgeon should give a bnef esti 
mate of the situation and an idea of what his tentative plans are 
whereby the anesthetist is better able to determine the anesthetic 
agent of choice and the method best suited for the occasion This 
presupposes that a competent anesthetist is available Many of the 
accidents of anesthesia are the direct result of incompetence in admin 
istration, smee it is often felt that because this is a sliort minor opera 
hon, anyone who may be on band at the lime is sufficiently qualified 
to give the anesthetic in spile of the fact that he may have had little 
or no trauung and erpenence in this type of work 

The set up for anesthesia in minor surgery should be just as elab- 
orate as for major surgerj This means that enough supplies and equip- 
ment should be on hand and readily available to the anesthetist in 
the event of any complication or change m plans Often a minor 
operation may prove, on detailed examination to be a prolonged 
major procedure necessitating a re-evaluation of the entire siluahon by 
the anesthetist Can the anesthetic agent and method now employed 
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be continued or would it be best, in the interest of safety to the pa- 
tient, to change to some other agent? With an adequate set-up, 
changes can be made quite readily if deemed necessary, win minimal 
confusion or delay. 

Case I — Aa elderly man was admitted to the University of Illinois Research 
and Educational Hospitals and was scheduled for insertion of radon SeMS to the 
base of the longue under pentolhal anesthesia The anwlheJia pioceeded unevent- 
fully for ten minutes while the radon seeds were successfully inserted At the end 
of this time It was found that there had been considerable hemonhage into the 
tissues of the tongue so that the base oS tl>e tongue was becoming matVed’y swollen 
and respiratory obstruction was inevitable Fortunately assistance and all neccs 
sary facilities were at hand With difficulty au endotracheal tube was inserted and 


ofiice, the results might have been fatal 

Preparation of the patient is another very important consideration 
Since many of the minor surgical procedures are performed on out 
patients, tins presents more of a problem than m those patients 'vlio 
are hospitalized Vomiting during or immediately following a general 
anesthetic i$ a very common cause of respiratory complications and is 
responsible for many fatal accidents Patients who have eaten within 


four to sue hours •h-'- ” h" and 

adequate faciliti* imitmg 

which usually re* * which 

tan be easily til , not be 


done on the ordinary cart or stretcher This position allows the 
vomitus to gravitate out of the mouth rather than be aspirated into 
the tracheobronchial tree Adequate suction should be within imme- 
diate reach Careful instructions must be given the patient regarding 
food intake prior to anesthesia If the procedure is to be done m the 

limes advisable to perfonn a gastric lavage to nd the stomach of most 
of its contents 

Prconcsthetic tncdictrtion should be given those patients who are to 
receive an anesthetic When a local anesthetic agent is to be used, 
some form of barbiturate is given as a prophylachc against one tvne 


- t, . uiiLjuiiuc IS ueemed necessary, some drying agent 
such as atropine or scopolamine should be given for its depressant effect 
on mucus secrebons hloiphine in smaU doses may be given along 
With the drying agent, especially m those instances where the pabent 
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K apprehensive and demonstrates a high reflex imtability These 
drugs can be given subcutaneously one and one half hours before the 
start of anesthesia If the intravenous route is used, the effect is almost 
immediate In general, adequate preanesthetic medicabon is aimed 
primarily at mcreasmg the safety the patient Reduction of mucus 
secretion minimizes some of the respiratory hazards of general anes 
thesia, and proper psychic sedabon allows for smoolier mducbon and 
maintenance of anesthesia and reduces the coocenbabon of agent 
required 

Anesthesia for outpahents presents another problem often over 
looked which must be considered m the discussion of possible haz 
ards Fabents coming to the office or dispensary should be accom 
panled by a responsible individual who will see to it that the pabent 
travels with maxunum safety Sedative drugs used as premedication 
and anesthesia in general often produce changes m sensonum not 
readily recognized Although the patient may appear quite alert fol 
lowing an anesthebc his judgment may be suffiaently impaired that, 
if allowed to go home by hunself he may become confused and wan 
der away or be involved in an accident 

In the following pages some of the important comphcabons which 
may occur are discussed 

RESPtIUTORY HAZAIIDS 

Lack of Oxygen m Inhaled Atmosphere —Because of the minor 
nature of the operabon and the expected brevity of the anesthesia, 
nitrous oxide is very commonly administered for minor surgical pro- 
cedures ^Vhlle nitrous oxide is a very valuable agent, it must be used 
judiciously and one must remember that it is so lacking m potency 
that to produce even hght surgical anesthesia may require such a high 
concentration of the gas that the oxygen content of the mixture is 
reduced to a dangerous level This is particularly true when pabents 
have not been rather heavily premedicaled with morphine After the 
resDired atmosphere is depleted of oxygen senous aaoremia may 
-• result m death 

, I* • • of any general 

ous causes is an 
it must be insb 
11 lead to death 
ay the fact that 
ir nose For the 
» types must be 

rest -In this type the respiratory mechamsin is 
IS no muscular effort to breathe The condition is 


iffleienbated- 

1 RespiTotoTy Ar 
paralyzed and there 
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recognized fint by the lack of respiratory etchange and second by the 
absence of all movement indicative of respiratory effort Wide 
are numerous causes bodi central and peripheral which miy lead to 
respiratory arrest those which are commonly associated with general 
anesthesia are ( 1 ) overdosage of the anesthetic ^geiit producing 


pbere which is in the pabents lungs at the time when the respiratory 
arrest occurs If a mixture with low ox>gen such as is common in 
mtrous OTide anesthesia has been administered the reserve of oxygen 
in the lungs will be minimal and severe anoxemia will develop rapidly 
If on the contrary an atmosphere rich in oxygen has been admims 
tered there will be sufficient in the lungs to maintain oxygenation for 
several minutes 

^Vhen respiratory arrest is recognized treatment should be insti 
tuted immediately The urgent requirement Is to force an atmosphere 
contammg adequate oxygen into the patient s lungs by some method 
of artificial respiration One of the best methods m such an emergency 
IS mouth to mouth or mouth to nose breathing The operator places 
a piece of gauze or a clean handkerchief over the patient s mouth 
closes the nose by squeezing it and blows hi$ own exhaled breath into 
the patients respiratory tract He then withdraws and allows the 
lungs to deflate 1111$ procedure is repeated about twenty times per 
minute If the nasal route is utilized Uie operator closes the patient s 
mouth with his hand and blows in through the nose As in all forms of 
artificial respiration it is essential (hat the air passages be patent and 
that the atmosphere be successfully delivered into the lungs Mouth 
to mouth or mouth to nose respiration has several advantages It is 
always an available method It does not involve apparatus which in 
the haste of the moment may be misused or which may be out of 
order It provides for free elimination of an inhalabon agent 
The common manual methods of artificial respiration are less effec- 
tive and frequently are not performed in an efficient manner If a 
manual method is preferred intermittent pressure on the chest will 
frequently cause sufficient exchange to eliminate a moderate overdose 
of an inhalation agent and to maintain fairly good oxygenation If 
necessary the Sylvester maneuver involving pressure on the chest fol 
lowed by elevation of the arms to cause inspiration may be resorted to 
Almost any anesthesia masdiine can be used for efficient artificial 
respiration but one must be sure that the emergency has not been 
precipitated by some mechanical defect or erroneous adiustment of 
such machine Patients have been killed because of inadvertent ad 
ministration of nitrous oxide when the anesthetist thought that oxygen 
was being delivered Resuscitatots are on the market which can be 
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Iised for etBcient artificta! respSratum. but they aie not likely to be on 
iiand at the c«iical moment ta may be out of order, and therefore it 
is safer not to depend on them 

Once efBctent artificial respiratjoji « insfaluted, the urgency of die 
situation IS In most cases the cause of the respiratory arrest 

svill be removed by the ajijficiU respiratory o?i)}ange U the cause 
persisb, time may be taken to evaluate the condition and other appro- 
priate means taken to treat it One must remember that there is a 
tendency to oserdo artifitia! tcspiratKni. thus reducing the rarbon 
diQicide content in the patients fefood below the normal level This 
may result in *<apnia, which \vtl{ prevent spontaneous respiration and 
m^y mislead the Inevpenenced perron into Assuming that the au$m) 
cause of the respiratory anest is jiill present 

Analeptics are of httle or no \afue fn these cases and may even be 
dangerous f^ikeivise. the administration of carbon dionde >s contra 
indicated The patient in respiratory ariest is likely to have an abnor 
maily high carbon dioxide content m his blood already, and the nddi 
tion of carbon dionde to the inhaled atmospbf re may bnng the Wood 
content to a tone fir>e) The paralyzed respiratory center will ml 
respond to increased carbon dioxide 

3 Respiratory Obstruction —This type of cessation of respiratory 
exchange w recogniaed first by the lack of movement of atr through 
the mouth or nose and second by persistent efforts to breathe These 
respiratory movements create a typical picture which die eqienepced 
aneslhetist readily recognizes Because air cannot pass into the lungs 
the actual capacity of ^e chest cannot be increased Some muscles of 
respiration have a mechanical advaritage over others so that some 
pxrts of the chest expand while others retract The diaphraffmatic 
component fends to predominafe. causing protrusion of the abdomen 
There is also elevation in the pectoral region but there is depression of 
the sternum, the lower costal region and vcr> often depression of the 


suprasternal notcli Dunng the expiratory phase ibe abdominal mux 
eJes become tense and die letracted areas of the chest expand 

There are numerous causes of retpiratoiy obstruction dunng anes 
thesis The most common is related to the rclotaUan of the musetes 0 / 
the fong«c and jaw mth a consequent falling hack of the tonf^/e 
acamst the posterior nail of the larynx This condibofl ina>' be re 
heic^ by extending the bead while it is on a pillow and pulling the 
mandible forward Jf this fails a ^tyngcal amvay may be inserted 
U the mouth cannot be opened fw A© mseition of an oraf airway a. 
rubber tube may he passed tbroagft the nose into the pharynx to he 

An^er lery ^^rfcang cause obstruction is lari/nnospasm This 
msx- be due to local urttation of the Utynx by an imtant anesthetic, 
«,ch as ether or by forei^ substance, such as mucus on the 
Srds Laryngospasm may also be caused reffcxly by certain surgical 
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mampulations such as traction on the cervu Sometimes kryngospasm 
will be spontaneously relies ed when there is increased stimulus to 
breathe due to increased carbon dioaide and reduced oxygen in the 
blood Howeier, the spasm may persist to a dangerous point If sirnple 
means such as aspiration of mucus from the pharynx or removal of 
the imtant ether, fail to relie\ e a spasm, rt may be necessary to insM 
an endothracheai tube which will provide a patent airway past me 
larynx Laryngospasm is particularly apt to occur during the petitotiwl 
anesthesia and has undoubtedly been responsible for many of the 
deaths attributed to this agent 

Case II -A robust young man was scheduled for a very minor operabon wilhui 


c I luents Ute 

Fentothal anesthesia is far too commonly regarded as the method 
of choice for minor surgery Not only is laryngospasm apt to occur but 
other reSexes persist after the patient appears satisfactorily anes 
thetized Incision of the skm may result m violent reactions by the 
patient In an effort to control the reaction to stimulation more pento 
thal may be added with the result that too deep anesthesia is pro 
duced The above case illosUales the fact that it would be more 
)udicious to treat the anesthesia even for simple operation as a 
maior procedure and proceed with the most judicious method This 
patient should have been anesthetized wth an inhalation agent and 
intubated before the surgeon was alloxved to proceed 
Another cause of obstruction is the presence of a foreign body m 
the pharynx iary-nx or trachea Patients for minor surgery are particu 
lady hhely to base this type of obstruction because they are made 
quateiy prepared A patient who has had a meal shortly before anes 
tbesia IS very apt to vomit undig-ested. food which may lodge in the 
larynx or tracheobronchial tree Simdarly due to the nonchalant atti 
tilde of those concerned there is apt to be no effort to insure that the 
pabent docs not base some lorngn body sueb as cbewitig gum, 
tobacco or false teeth m his mouth at the time the anesthesia is 
started Some tumor operations about the mouth such as tonsillec- 
tomy may result in a piece of bssue or a sponge being accidentally 
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allowed to lodge m the pharynx or larynx The treatment of obstruc 
hon due to foreign bodies is pnmanly one of prophylaxis The prop 
erJy prepared patient iviU be less subject to such acadents and the 
anesthetist who approaches the procedure with due caution will pro 
vide adequate faahbes for dealing with such conditions if they arise 
This should include having ttie patient on an operating table which 
will tilt in order to facahtate gravity dramage having a suction 
machine available and having a laryngoscope and endotraclieal equip 
ment on hand Prompt and efficient use of such facilities should nearly 
always prove successful 

Sometimes obstruction may result from anatomical peculiarities of 
the patient The short thicfc necl«l mdividua! is very likely to de- 
1 elop obstruction which may be difficult to relieve Similarly, a patient 
may have an enlarged thyroid glaud or other tumor m the neck which 
may result m obstruction as the anesthesia develops An abscess of the 
neck may result in laryngeal edema which may cause complete oh 
struetion even svithout anesthesia or may result m obstmction becom 
ing acute after anesthesia has been induced Most of these obstruc 
tions can be reheved by the insertion of an endotracheal tube if the 


with no respiratory effort However when artificial respiration is insti 
tuted It will be found that air cannot be forced into the lungs There 
fore an obstruction must be suspected and dealt with Once the ob- 
struction is reliesed arhfiaal respiration must be continued until 
spontaneous respirations are resumed The most common causes of 
this condition are (1) deep anesthesia causmg respiratory arrest and 
at the same time causing relaxation of the longue and jaw’ with 
pharyngeal obstruction (2) respiratory obstruction leading to an 
acute lack of oxygen and subsequent paralysis of the respuatory 
center 

Postaneslhetic Respiratory Complications —Some of the sources 

fnrp trn siibstances m the respiratory tract have already been hsted 


bJoKi bee a tra^eobronchial toilet may be perionrieu oy u.e 
anesthetist or bronchoscopy may be indicated 
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CIRCUIATOUY HAZARDS 

Cardiac Arrest.— Sudden acute cessation of cardiac activity can 
occur dunng short anesthesias for minor procedures almost as readily 
as dunog major operations Several causes may be considered^ (1) 


tion of the carotid sinus (2) Overdosage of anesthetic agents Some 
anesthetics, such as ether, cause vasomotor dilatation which may result 
ID a fall in blood pressure and cardiac failure Others, sucli as ethyl 
chloride, chloroform and cyclopropane have direct effects on tlie heart 
cyclopropane slows the conduction time, chloroform and ethyl chio* 
nde may directly depress the myocardium (3) Ventricular fibnlla* 
tion Particularly with chloroform or ethyl chloride, stimulation during 
bght anesthesia may cause a discharge of epinephrine resulting in 
ventricular fibnllalion Since many mmot surgical procedures are car 
ned out under Ught anesthesia, frequently the quicker acting agents, 
such as chloroform and ethyl chlonde, are used This is a serious 
hazard (4) Acute oxygen want, such as may be caused by lack of 
oxygen m Ae respired atmosphere or by one of the respiratory emer 
gencies outlined above may lead to cardiac arrest which may respond 
to t'*'**^''-* t*i- . » . . • 

C 


pulsation can be detected at any artery nor over the piecordium (2) 
Respiratory arrest Owing to the rapid onset of cerebral anoxia, the 
respiratory center becomes paralyzed after only a few gasping breaths 
In any case of respiratory arrest, the anesthetist should immediately 
check the pulse to see if the circulaDon is being maintained satisfac- 
torily (3) Pallor or cyanosis With cessation of circulation the blood 
stagnates in the vessels and its oxygen supply is rapidly depleted 
If the volume of blood in the vessels of the face is large, there will be 
cyanosis This is particularly hkely if the patient is in the Trendelen 
burg position Hoivever, if the patient's head is elevated, there is more 
likely to be a grayish pallor (4) Cardiac sounds cannot be heard (5) 
Bleeding in the wound ceases 

The treatment of cardiac arrest must be instituted immediately if 
there is to be any hope of revival In the well equipped and well 
staffed operating room, prompt and efficient treatment will bring 
about recovery in some cases In a dispensary or office practice there 
will be less bkelihood that adequate facilities wiU be at hand The 
most important points in treatment are as follows 
1 Time is of the utmost importance and one should immediately 
note the exact time of occuncnce of the emergency and be guided in 
future actions by the amount of hme that has elapsed One should 
immediately Imier the patient’s head so that he is in mild Trendelen 
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burg position At the same tune, artificial respirabon should be msti 
tuted^ and^maintamed ^ougbout Diinng the reniamder of the first 


possible to put a hand on the epi^stnum and press the abdominal 
ivall inwards and upwards so that the Ii«irt may be squeezed 
If facilities for abdominal inci$iori are available, the second minute 
should be devoted to preparabons for this procedure At the end of 
the second minute, if there K no evidence of cardiac activity, an 


procedure has been invoked 

If after some minutes of manual artificial circulation there is no evi 
dence of cardiac activity, tnlracarJuic injection of an analeptic may be 
resorted to Similarly, in cases where manual artificial eireulahon ir 

. ' • . V 

!y 


mended The injection should be made into Uie nyn awii-ie. li> .n 
sertinir a needle m the third right interspace close to the sternum and 

’ ’ *-»*? 


If cardiac arrest is allowed to persist tor nicue man luu. *• e 
rmnufes before eircidahon is re-estiWisbed either spontaneously or 
by artificial means, the probability of irreversible damage to the brain 
. r'* rrT<-it that further efforts may be regarded as useless 


seen most frequently dunng rapiu muocuw. ‘ _ J 

by vasomotor depression and myocardial depression They are most 
common when rapidly acting agents, such as chloroform ethyl cWo 
ndc of vinethene are used, partly because induction with these agents 
’ .L — i ^rtJnraee easy to produce. Fatieots for minor sim^ety. 
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when avaJable) instituted immediately Administration of the anes 
thetic agent must be discontinued at Once As a nile these cases re* 
spond quickly to this treatment If the condition persists for more than 
a minute, one should consider the diagnosis of cardiac arrest and pre- 
pare for appropnate treatment These episodes must be regarded as 
serious Some of them are likely to lead to death 
Once recovery has taken place, a re*e\aluation of the patients con 


be expected to depress the m>ocardmm, it is legitimate to assume that 
this was a transient episode unassociated with irreversible changes 
In such cases it is reasonable to proceed with a minor operation How 
ever, if the patient is old or is known to have circulatory disease or if 
the anesthetic agent was one which should not depress the myocardium 
and was not given m overdosage, the condition should be regarded 
as an ommous vvaming and it would seem belter to postpone the op- 
eration if possible and consider the advisability of using some other 
method such as local anesthesia if the operation eventually must be 
performed 

Case IU -A four months oU baby was schedulril for srcond stage repair of 
cleft Ip She war premedicai ■* ’ • 

Kooo isductinn war stalled 
thir was continued for about 
trenely cyanotic respiralionr 
mined Mouth to-mouth artifi 

be continued for atwut two mtouter before the heart beat relumed and the color 
improved and respirations returned spontaneously 

This circulatory collapse was undoubtedly due to the effects of ethyl 
chloride A fatal outcome might very easily have resulted Such mo 
dents are just as likely in a minor as in a major operation 

n\2AnDS OF UOCAL ANESTHETICS 
Local anesthetics are widely used for minor surgical procedures 
They are often mistakenly regarded as involving no nsk Actually, 
toxic reactions to local anesthehc agents are not uncommon and may 
prove fatal These reactions may take one of two forms (1) circula 
tory depression, (2) central nervous stimulation In some cases both 
types may occur simultaneously 

Circulatory depression due to local anesthetics is characterized by 
lamlness dizzm**'* « — » c « - 

pallor marked 
quently slow 

and may be foiioweu uy ueaui 

Ccntol ncnous stimulatum due lo local anesthetics is chatactenzed 
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by restlessness, talkativeness, ddinum, hvitchings, convulsions and 
perhaps death 

Among the etiological factors to be kept in mmd are the following 

1 Sensitivity Although any individual may manifest toxic reactions 
if subjected to a sulBeienl overdose of a local anesthetic drug some 
individuals have a very low tolerance and rnay develop serious reac- 
tions with minimal doses 

2 Overdosage Certain doses of local anesthetics are regarded as 
relatively safe an the average individual If one exceeds these doses 
there is increased danger of toiic reactions 

3 Concentration Tlie toxicity of local anesthetic solutions increases 
greatly with increased concentrations For instance, 1 cc of 2 per cent 
procaine is said to be four times as toxic aslcc of 1 per cent procaine 
It IS said that the average safe dose of 1 per cent procaine is about 
123 ce The safe dose of 2 per cent procaine is only 30 to 40 ce One 
exception to the rule regarding increasing toxicity with increasing 
concentrafion may pertain to cocaine solutions used for topical apph 
cation Because cocaine is itself a vasoconstnctor, it is felt by some 
that high concentrations cause greater vasoconstriction and therefore 
less rapid absorption Thus cocaine solutions used for anesthetization 
of the pharyiu, larynx and trachea range from 4 per cent (o 20 per 
cent If one uses a high concentration naturally he should avoid a 
large volume 

4 Rate of absorption Local anesthetic solutions injected into vas 
cular areas are more likely to be rapidly absorbed and therefore are 
more likely to produce toxic effects Intravascular injections of even 
small amounts may produce senous results 

Certain precautions should be taken to avoid local anesthetic re- 
actions 


1 'll- — flip nafipnt hix pver had 


4 Unless otherwise contraindicated, a vasoconstnctor, suui as 


I draw uacR. wu o j ^ , i l 

planes before making the injection An exertion to this rule may be 
made when the needle is in constant forward or backward motion 


during the injection , . , c » 

7 Since it has been shown Uiat a barbiturate given in suffacient 
dnsaire to cause noticeable depression wiH minimize the likelihood 
of central nervous stimulation, it u desirable when possible to give 
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the patient such a drug e g pentobarbital an hour or more before 
administering the local anesthetic One must remember howe\er 
that a barbiturate is no absolute guarantee against convulsive reactions 
and it has absolutely no prophjlacbc value as regards circulatory 
collapse 

8 If a patient has developed a toxic reaction from which he has 
recovered it is the duty of the surgeon or anesthetist to warn that 
patient that he may be sensitive to these drugs and that no surgeon 
or dentist should administer a local anesthetic again without due 
caubon 

The treatment of circulator) collapse due to local anesthetic agents 
consists of (1) the administration of a vasopressor drug such as epi 
nephnne ephednne or neosynephnne If the reaction is mild the 
drug may be administered intramuscularly In severe cases however 
it may be advisable to administer it intravenously in which case 
ephe^ne is probably the drug of choice The injection should be 
made slowly and only up to the point of beginning cuculatory im 
provement Tlie dose required for this may be from 12 to 25 mg (2) 
Lower the patients head (3) Administer oxygen if it is available 
(4) Administer artificial respiration if the patients respirations fail 

The treatment of central nervous stimulation due to local anesthetics 
consists of (1) the intravenous administration of a rapidly acbng 
barbiturate For this purpose pcntothal sodium is satisfactory It 
should be given in sufficient dosage to control the convulsion As a 
rule only a small amount is required and overdosage is unlikely If a 
large dose is required it may be necessary to perform artificial respira 
tion to overcome respiratory depression (2)Admmister oxygen if it 
IS avalable (3) Administer artificial respiration if respirations fail 

Case IV —An outpatient was brougl t to the operating room for cystoscopy Ti a 
recorded phys cal examuiat on was lim ted to the gemtounnary system No nre- 


This case occurred quite a number of years ago Today one Would 
hesitate to use 2 per cent procame m the caudal canal especially 
when the patient had already had a topical anesthetic injected into 
the urethra Had the operation not been regarded as a minor pro 


convulsions 
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Anesthesia for minor surgery may be more hazardous than anes 
thesia for major surgery, because there is Idcely to be less adequate 
preparation of emergency facilibes and of the patient More hazardous 
methods of anesthesia are sometimes used The anesthetic is often 
administered by an unsluiled person The patient may be allowed to 
go home unescorted while his mental abilities are still impaired The 
recognition and treatment of some emergencies, viz , respiratory com 
plications, cardiac anest, circulatory collapse and toxic reactions to 
local anesthetic agents, are discussed 



I’LASTER OF PARIS TECHNIC FOR THE 

APPLICATION OF CASTS 

CtJ^UPE N Lambert, M D * 

Tiie problem of immobilization in cases of fractures or other ortho- 
pedic conditions has always been an important one, and many means 
to obtain such iinmobbzation ha%e been cmplojed in tbe past The 
ancients used splints made from tree branches, held m place with a 
combination of straw and mud the latter drying to form an encase 
ment This encasement has been gradually improved until at the 
present tune most of the encasements are made from plaster of Pans 
and the encasements are referred to, almost umversally, as casts 
Plaster of Pans is basically calcium sulfate, or gypsum, which has 
been heat treated, so that most of its water of crystallization has been 
driven off ^Vhen water is added to the anhydrous calcium sulfate 
Jt resotbs water and then crystallizes out m fine needles which, when 
rubbed well together form a uniform mass During this process and 
the subsequent "setting or hardening ol the process the definite 
chemical reaction of absorbing water produces heat and it is this 
reaction about which the patients witt comment namely that the 
cast gets quite warm during its application “^s warm period passes 
rather quicldy and then the patients will comment about the cold 
wet feeling of the cast 

Theoretically the plaster of Pans could be used directly, by mixing 
some of the fine white powder with sufficient water to make a paste 
and then spreading the paste over the arm or leg of the patient with 
a trowel or a similar instrument to make a cast In fact, it is suipnsing 
how many people think that present day casts are constructed in this 
manner Many times while applying a cast I have had parents or 
friends of the patient in tbe plaster room who were quite astonished 
or amazed that a cast is n 
logical way lust as if we 
over which braces are fitt 

but actual casts made in iius nianner would not be satisfactory inas 
much as they would '•■''k - i *- •! 


. , , o id grade of crinoline that 

nas been sized with starch K is this starch sizing in the crinoline 
that pves a blue coloration when a plaster of Pans bandage comes 


From the Orthopedic Department of St Lukes Ifospital CSiicaco 
Med cine Senior Attend ng Ortlwped c Surgeon St Lukes Hospital ^ 
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in contact with the slm which has been painted with loiline-the 
chemical test for iodine 

ADVMTACES AND DISADVANTAGES OF THE PLASTER CAST 


bandages Third, it is easdy transported and can he stored almost 
indefinitely • Fourth the plaster Iiandagc is easy to apply and needs 
no special apparatus or solvents etcept water Fifth it can he made 
to last as long as necessary by proper reinforcements and protection, 
and Sixth, it is easy to remove Seventh, it can be modified, wedged 
and the like with minimum effort, and extra apparatus such as turn 
buckles can be included either at the lime of application or added 
later with minimum effort 


have seen plaster casts at feast Yj inch thick and in places i iiiui 
thick Of course this thickness will add weight to a cast but it is 
not necessary to obtain iromobihralion 
The advocates of the synthetic plastic type casts or those made 
from ^ass fibers and the like insist that their material is less im 
pervious to x rays with the exposure through the cast On this I will 
agree but jn the ordinary case wc are not looking for bone detail 
particularly in the case of fraclurcs, until six to eight weeks have 
• 1 r _ *1. » «r »>,«. irir^fTf We xro mainlv interested m the 

. in certainly be 

. • fllcult than the 

nson Another 
often imtating 

to the underlying skm or Uie patient luv a oiiuiuu ^Lnsitivity to the 
solvent One of our nurses had a synthetic cast ^pf^to her leg, 
— • f Mi^ed die latler witil I went Into lervlce in the past war Tie 
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and witlun four hours the leg was so s^vollen from the chemical irri 
tabon of the soU ent that the cast had to be removed and she had a 
contact dermatitis tlut persisted for several weeks A further disad 
vantage is the much longer setting time of the synthebcs— so long in 
fact that I have been unable to hold one in position until it has really 
set. I will agree that for casts made over molds the synthetic ones 
are excellent they are hght and they are impervious to water 
Taking all factors into consideration 1 am convinced that the plaster 
of Pans cast has much more to offer than any substitute developed 
to the present bme 


TiPES OF PLASTER BANpACES 


There are two main types of plaster of Pans bandages the fast 
setting" and the "slow setting" By setting time is meant the tune 
elapsed from the moment the bandage is immersed m water until 
the plaster has set or hardened sufficiently that it will maintain its 
new molded shape This is not the finished hardness which will not 
be reached for four or five days after application when the excess 
moUtuie in the cast has evaporated The "fast setting” plaster has a 
setting time of aproximately four to five minutes while the "slow 
setting” plaster has a setting time of about ten to twelve minutes 
These periods cannot be stated more accurately because there are 
many factors that will influence the setting tune A warm moist 
bumid day vviU increase or prolong the setting time vvhile a dry day 
will shorten jt The temperature of the water into vvhich the plaster 
IS immersed will affect setting lime If the water is warm to hot 
the plaster will set” faster and if the water is cold it will take a longer 
time Some have advocated the addition of salt ordmary table salt Or 
sodium chloride to the water to speed up the setting of the plaster 
The salt will do this but in the process such a brittle cast results that 
It IS not advocated Others have advocated the addition of sugar to the 
water to slow down the settmg time— this seems a very unnecessary 
waste of sugar A thm cast will take longer to set than a thick one 
the bulk of plaster in the lat‘ ' 

Formerly most of the pla 
was “homeinade” and m so 
of a medium fine mesh is us 


the dry plaster of Pans povvuei is genUy rubbed to give a smooth 
even filling of tlie meshes The advantages of the homemade bandages 
are that they can be made any width or length to suit parbcular 
needs and fornierly they were economicaUy cheaper Tliey were made 
by nurses or plaster room assistants or even by patients as a form of 
occupational therapy and there was very httle uniformity in either 
he amount of plaster in the bandages or the lightness of rolling the 
bandages Thus tliere was always considerable waste Today it is 
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usually necessary to hue the work done and with present wages the 
Saving in cost is little or nothing. Also the homemade bandages do not 
store as well, are not wrapped as well, the plaster is easily locked 
Out of the meshes and the final result fa & poorer bandage 

Modem commercial houses ha%e redact the price of their ban 
dages sufEaently to offset any hoped for savings in the homemade 
bandages and m addition make a far supenor bandage, wlh the 
plaster unl{oim]y distributed throughout the cnnoline and (he rolling 
Consistent In addition the latest type of bandage has the plaster 
“baked* on to tlie crinoline so that it is not easily dislodged Each 
bandage is individually svrapped and thus is not greatly affected by 
atmosphcnc variations 

Tlie plaster bandages are manufactured m 2 to 6 inch and even 
tip to 8 inch widths and should be available in all sizes The largest 
vvidth compatible with the part being casted should be used For 
‘ p 1 t T? _ ,_v., tka 4 or 6 

club 

. id are 

s are 
rking 

vvidth for the partiailar cast hut my advice is to use the largest one 
practicable 

ArrucvTioN or casts 

Materials -In preparing to apply a cast all of the necessary ma 
tenals and tools should be placed in a convenient location The tools 
used ore shown in Figure 71. A These are hvo buckets of water a 
pair of bandage scissors used in cutting the stockinette fell shears 


and the shoes should cither be special ones resen ed lor plaster nwin 
work or if regular shoes then they steufd be covered with he^v 


hands well aftenvards but a little soap a«u wuiw aiiu . - 

be present m the plaster room so that the 
, mv films of the case are m view of the surgeon applying the cast 
{^g 72) This aids in the proper alignment of fractures positioning 
of joints and so on 
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I the skin should be covered with some protechng 


used lor holding and displaying the \anous sizes of stockinette From 
this the proper size can easily be selected The length of stocbnette 
IS also important Neser should the stockinette be pulled tight, length 



wise, around a bony prominence, such as the elbow nr x. 
tunes pressure points are directly attributed tn H 
has been stretched to co\er an area when stockinette which 

haxe been selected The stc^kSe L 

be casted It can be tailorS^ To S ar^’ over the enbre part to 
snug on the con\ex surface and cuttine it tran^’”^ leasing it just 
™rf,co th,„ Wmg „ Et 
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arm with the stod^nette m pkce and the transverse cut across the 
cubital fossa to tailor the stockmette properly Figure 73 B shoss’s 
the tailoring of the stockinette around the ankle 

It IS my belief that all casts diould base an underla>er of stock 
inette There is considerable disagreement as to whether or not the 
cast should be “padded ” Some advocate no padding at ah and the 
iionpadded cast has become quite popular There are a few men who 
can apply a "perfect” nonpadded cast-sme that is evenly applied and 



well molded and with no pressure poinls-but the number is si^l 
Ilavini: seen the results from many attempts at nonpadded casts winch 
were not perfect, ivith resnllant pressure "sores f have personally 
shied away from them Too much padding is equally bad because 
mth too much padding Iho east does not fit and rf the purpose of 
the CiSu immobihzauon this is lost with a loose cast. Indeed Pt?™" 
™n^ran be present in a loose fittmg cast brought about by mbbmg 
Tw tvithtn it I watched one orthopedre surgeori 

ap* a hip sproa rast-he first put on the stochnetle then sevemi 
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la>'ers o£ sheet wadding, then co\ered large pieces of thick 


step technic for the application of such a cast Although there w ill 
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felt are avaJable One la a firm, white felt which may be used where 
pressure is needed or is anticipated such as the plantar surface of the 
toot or over the saerom The other is a black wool felt, which is softer 

are in place (Fig 
■ * a layer or hio of 

• 11 crepe paper can be 

applied quite snugly, which ti^lens up or snugs up the underlying 
sheet wadding and felt and m^es a smoother surface over which to 
apply the plaster At the lime of removal its second advantage is 
brought out in that it acts as a protecting layer against which the 
cast may be cut A charcoal plaster bandage may be used where a 

plaster 
bucket 
'sed in 

one bucket, the water therein becomes so saturated with plaster that 
additional bandages will not properly soak out The second bucket 
IS available for use without the necessity of emptying and filling a 
bucket in the midst of the procedure 
Figure 74 shows the proper manner of immersing and wringing a 
commercial plaster bandage Tlie bandages, one at a time, are un 
mersed homoataUy in the water unliJ all bubWmg has ceased This 
IS ftotn ten to fifteen seconds depending on the type of plaster and 
the tl^tness with which it was rolled To properly wring out the 
bandage it is barely brought out of the water and then gently squeeaed 
on the ends, without any twuting or wringing motion This removes 
sufficient water from the bandage but does not push out the plaster 
The bandage is now ready to apply 

’ « » • .c - ^ ,-«» on the full u'sdih 

' seen that proper 
ant The bandage 
• ed, keeping it at 

■ ui pulling away as is a 

• . appear and all wrinWes 
ster is too large mer a 
conci%e surface, a dart or tucK is taxwi on the ennease side and 
CTYirvifhed doivn The plaster bandage is worked upwards and do'vn 


the rubbmg is done arouiiu iw p.*.i . 

The importauce of shsost rvoftant ntbb/ng during the applicahon 
of the cast cannot be too strong stressed In continued rubbmg lies 
tVie success of a good cast Once while I was rubbing a cast quite 
vigOTOiislv the patient obiected. stitins that when she had a cast 



F g 74 A Proper unmeP oa o£ commerc al plaster bandage Bandage s 
grasped Lghtly a( both ends end placed under water tema rung there unhl bub- 
btintf las ceased Second bueVet in place and ready when water m first bucket 
Ids become saturated with plaster B Proper wringing of the plaster bandage 
Ran lage remo ed from water and ends pressed gently but firmly together No 
twist ng or tors onal squeezing 

course he was ill advisedl The tubbing of ibe layers together maVes 
the cast into one solid mass If the cast ts not nibbed Ae layers will 
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dry independently and the resultant cast will be m “onion skin" like 
layers wthout tensile strength Tjie rubbing is continued until tbc 
plaster has set— then further nibbing may be done to finish or polish 
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After the basic layers of plaster and flints are completed metal 
strips of either aluminum or strap iron may be incorporated before 
the final plaster is applied These stnps are shaped, either manually or 
by means of bending irons to conform exactly to the curves of the 
part casted When the final layers of plaster have been apphed, the 
cast IS finished off by turning back the stockinette over the ends of 
the cast and incorporating the turned back ends of the stockinette into 
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UEPRESENTATIVE IWES OF CASTS 
The Arm Casl.-Figure 77, B, shows a finished cast of the arm, 
which extends only to the distal palmar crease, thus allowing full 
finger motion This feature is important in castmg an arm or forearm 
Many times the casts have extended onto the fingers, thus limiting 
their motion, and as a consequence the fibrous adhesions about the 
finger joints have created more of a problem in restoration of function 
than was the original disability With a disability of the arm or fore- 
arm, finger and thumb motions should be encouraged and insisted 
upon from the very beginning, therefore the plaster must not encroach 
upon their joints to hmit motion in any manner 
The Leg Cast —Figure 78, A, shows a completed cast of the leg in 
which the plaster on the plantar surface extends beyond the tips of 
the toes There has been some argument as to whether or not this is 
correct Some believe that tbe cast should stop just proximal to the 
metatarsophalangeal joint to allow plantar flexion of the toes in the 
same manner as the arm cast previously described allows full motion 


the toes as m walking and in a step take off There is relatively little 
normal plantar flexion Thus die cast may be extended to or beyond 
the tips of the toes, with a cut out on the dorsal surface to allow for 
dorsal extension Such a cast acts as a protection to the toes from 
bedclothes while the patient is in bed and as a "bumper" when the 
patient becomes ambulatory Some have even advocated the incor 
poration into a foot cast of a spring wire projecting further out beyond 
the toes as an additional "bumper" 

For casts of the lower extremities xanous accessones have been 
added to allow the patient to walk on the cast The most common of 
these IS the so called "walking iron ” Ibis u a U shaped piece of metal, 
usually about 1 inch across, applied to the cast with the apex of the 
U extending shghtly beyond the sole of the foot With one of these 
m place die patient pivots on the iron, whether it be bare iron or 
covered with rubber With this pivobng motion the pabent walks 
with a stomping gait and invariably rotates the leg outward This 
gives rise to a very poor walkmg habi‘ Many adaptations have been 

dp’ M _ I • • 

Qt 

th 

TTi^-iii, iiowcvei, IS a uuut up walking heel made of plaster and applied 
to the plantar surface of the foot by means of an extra roll of plaster 
bandage This is shown in Figure 78. B Just before this plaster heel 
sets the pabent rests the foot on the floor and thus levels off the 
plaster heel at a proper walking angle Ibis is shown m Figure 78 C 
It should be remembered that such a walking heel is not to be walked 
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Fig 78— A, Completed leg cart, ibowug plaster on plantar nirface extending 
beyond toes as a "bumper " B, Plaster heel added to short leg cast C, Plaster 
heel leveled oS while plaster Is stiU wet, gfring a fc\el waB-ing surface 
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upon until the piaster is thoroughly hard or dry which is a tninimuni 
of seventy two to ninety six hours During this period the patient 
wall s vvnth the aid of crutches but when the cast is dry it will take 
full weight beanng 



Fig "a— A A lightly padded leg cast— stoduneue and two pieces of felt one 
around top of cast to protect the peroneal nerve the other for protection of the 
gastrocnemius tendon and the heel B Further progress with the lightly padded 
cast Circular turns of plaster and a postenor reinforcement 

Figure 79 A shows the beginning of a “slightly padded” leg cast 
The stockinette is in place properly tailored with a piece of felt 
around the top as extra protection for tlie head of the fibula and the 
peroneal nerve and another piece of felt for protection of the gas 
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leted by tying 

the mand blei 

Uta-f* ‘ 

and under ears 
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Irocnetmus tendon and the hee! Figure 79 B, shows a furtlier st^ m 
the maVing o£ this cast One or two turns o£ circular bandage have 
been applied and a postenoi idaslet splint has been incorporated 
The cast would be finished off as shown m Figure 78 
The Neck and Body Cast -Figure 80 A, shows the beginning of 
the application of a neck and body cast The stockinette is properly 
tailored and fitted with a cut out over the nose so the patient can 
breathe during the application Two sizes of stockinette are usually 
necessary— the larger for the trunk and the smaller for the head and 
neck When this type of cast is used it is usually necessary to have 
some type of head traction The simplest form is a si\ mdi mushn 


F g 81 —A Completed cast seen from the front 8 Completed c 


bandage as shown This is tom leasing four “tails" with a center 
section about 4 inches Jong Figure 80 8 shows the center sec 
tion applied to the chin and the upper two “tails" brought around 
die mandible and crossed at the back of the head Figure 80 C shous 
the other two “tads" brou^t from under the dun directly upward 

TJie “tads” * r ’ r (I ' < *1 I « II ■ )| 

A muslin b t ■ ■ i , I ■ I n * I ^ ‘ 

cast can b i ' > ^ | ^ ^ ^ 

Sheet widJu g ^uu feit are used as descnbed pttMously With the 
apphcabon of the plaster the cast is well molded particularly under 
the mandible as demonstrated in Figure 80 D The cast is trimmed 
the stockinette turned back and the cast finished as shown m Figure 81 
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F e SO— A. Bfg i mung of D«k and body cast Stockinette m pbce and start 
of tnuslui tractiOD tapes B Isnt step showog muiLn tapes earned around head 
and second “tail' brought op from under ch n C Tract on completed by tyinz 
muslin "tails' to overhead oosi bow D Molding of pb let under the mand bles 
and under ears 
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‘ SCORING Tire CAST AND ADDING CVSE DATA 
After application the cast particularly if it is an arm or leg cast 
should be partially to completely split so that there Mill be no em 
barrassmenl of circulation While the plaster is still relatively soft 
it can be cut or scored with a loiifc as shown m Figure 82 A and 
B UsualU tins cut is incomplete but serves as a guide if it becomes 
) ecessary to split tlie cast ami is an aid in its eventual removal It 
will be noted that with the application of anterior and posterior 
splints the “scoring" is done where the cist is thinnest so that the 
thicker portions of the cast miy be retained as anterior and posterior 
sheUs 

Figure 82 C shows a fimslied arm cast that has been scored A 
rough drawing may be seen on the surface of the plaster showing 
the location of the fracture and the general position of the bone 
fragments This is an excellent idea particularly if the patient is to 
be transferred from one locality to another It gives the receiving 
doctor a quick and serviceable picture of the injury It is valuable 
also in checkup xrays aiding the technician m properly centering 
his films At the upper end of the cast are noted the date of the 
fracture the tvpe of fracture and the date of appbcalion ol tile cast 
These are valuable data to have present Also it is advisable to add tiie 
name or initials of the surgeon who applied the cast— any surgeon 
who has applied a well fitting cast should be proud to initial his 
handiw ork 

MANACEMCNT OF THE FATIENT IN A CAST 
Once the cast is applied it becomes the patients problem to wear 
it He must be made comfortable and instructed m its wearing and 
preserv ation For comfort the cast must not be so heav y as to prev ent 
the patient moving somewhat and in the case of a body cast it must 
permit tlie patient to be turned in bed This turning is essential in the 
prevention of pressure points We make it a rule that all patients in 
body casts miiJf be turned on the side or abdomen at least eight hours 
out of each twenty four Some patients have lacquered or varnished 
the casts so that the outside can be washed should it become soiled 
This IS an advantage with body and neck casts and with hip spica 
casts in children The patient sliould be instructed that plaster casts 
must not become w et so that bathing is a problem and m most cases 
sponge baths must be resorted to 

If a patient should complain of a burning or pressure point under a 
cast it should be investigated at once Prevenbon of pressure “sores” 
IS much better than trying to cure tliem WTien a patient complains, 
investigate! Windows can be cut m the cast, the windows saved 
ind if no pressure points can be proved the window is reapplied and 
plastered shut again Never should the window be left out If this is 
done the tissues will become edematous under the window and the 
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bivalving is still the better method because with it there will be no 
torsion m removal such as is commonly the case when the cast is split 
on one side and then pried off 

CO’HMENT AND SUMMAUY 

To get the real feel of a cast the physician should have one applied 
to his own arm and leave it on for thrra or four days He can then be 
the judge of the technic of apphcation hosv well it fits how com 
fortable or uncomfortable it is so that when patients complain to 
him about their casts he knows whereof they speak 

The final point to he remembered in plaster of Pans technic is that 
the patient who has been immobilized in plaster must be guided m 
the restoration of function of the muscles and joints This is perhaps 
the most important point of all ^Vhat avails it if a fracture has been 
reduced properly casted the cast removed and then the patient has 
no function of the extremity? All tlie work has been in vain Restora 
tion of function requires active exercises some heat and massage 
(physio psycho therapy) and support to the part if necessary Swell 
ing should be prevented insofar as possible by elevation of the part 
between periods of activity support by means of woven bandages 
occasionally an Unna paste boot or similar aid 


cast must be properly and painlessly removed and then when all of 
this has been done the restoration of function must be accomplished. 
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patient will be worse off than before Also, m splitting a cast to 
relieve pressure or circulation, the cast should be spbt adequately 
This, in the case of a leg cast, is from the toes to the knee and in an 
arm cast from the fingers to the elbow Anything less than this is not 
sufficient 

R£MO)ilL OF THE CAST 

Many patients fear the remosal of the cast more than its apphca 
tion It IS true that many casts have been removed in a rough man 
ner, and patients have been hurt This should not be Figure SI 



Fif{ SI — Instnimenu used Id removal of a cart Fust is a pair of bandage 


shows the necessary ‘tools* for removal of a cast These are explained 

m the legend accompanying the figure , , , 

In removing a cast it i5 always better to bivalve it and remove if in 
hvo nieces If lemoval u done regularly m this manner when one 
^ c>,L tn save one half of a cast for gradual release from the im 
Mbtotion the sphnt is ready It one is going to dispose of the cast, 
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rtnl pol)inorphonuclear neulropKJs, 5 P« cent lyinphoc>ies and 4 per cent mono- 
C)tes Blood chemistry sho\\cd nonpiotein nitrogen 57 mg per 100 ec . creative 
14 mg per 100 cc^ total protean 51 gm per 100 ec and ictenc moex «6 The 
electrocardiogram levea'ed a tachycardia, tendency towards left axis deviation and 
occasional auricular and ventricular exlrasysloles X ray of the cViest reveled en- 
largement of the heart to the left with increased lung markings bilaterauy, which 
was interpreted as being comiiaiible with organic heart disease and decompensa- 
tion The Kahn test was negative 

The patient was digitalued, given ammonium chloride and placed on suppor- 
tive therapy Abdominal paracentesis was perfonned and 3 quarts of a yellowish, 
turbid fluid was secured this was nonfecal m character and upon microscopic ex 
ammation revealed the presence of many neutrophils and mesothelial cells Its pro- 
tewi content was 3 8 itig pet IW) ce Ko ctiltine was sepoited Forty^ight hours 
after the abdominal lap the patient developed a low grade fever, severe diarrhea 
and fecal Incontinence The stool gave a 2 plus positive benzidine test (no meat- 
free diet) The patient was placed on mlravenous saline dextrose and sulfadiaxine 
therapy but did not respond Her abdomen became distended wntli fluid again 
A diagnostic lap was performed and 10 cc of fecal smelling yellowish gray matenal 
was aspirated which on culture showed Bacillus coli Penicillin, 100000 units, was 
instilled m the peritoneal cavity The patient continued to grow rapidly worse and 
died that Same day September 6 two weeks after being admitted to the hospital 

Summary of fJic Clinicol ffiJlory— TVie physical examinalion anil 
the laboratory evidence indicate heart disease with recurrent episodev 
of congestive failure which responded to therapy while hypertensive 
lieart disease was pnmanV considered because of the absence of a 
history of rheumatic fever The findings on physical examination sug- 
gested rheumatic etiology Upon admission to the hospital congestive 
failure was present In addition abdominal pain, fever, leukocytosis 
and icterus without evidence of obstructive jaundice presented a con- 
fusing clinical picture The abdominal paracentesis indicated peri- 
tonitis by the character of the aspirated fluid Now hepatitis can be 
inferred This evidence of peritonitis, however, was uncovered just 


could not be ventured because of the meager evidence accumulated 
as a result of the masking by the dominating cardiac symptoms and 
because of the critical condition of the patient Dr Popper wiH now 
tell us what he found at autopsy 


Dr nNssPopREli The body — • a ’ 

ankle edema and distention of 
gas escaped and about 1000 ci 

fluid \^s evacuated The intestinal loops were matted together by a 
thick layer of fibrinous plastic exudate Histologically, the peritoneal 
wall ® ei- . - ^ . 

, , 1 orgam 

zation , 

hesions 


the ad 
as noted 
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Cook County Hospital, Chicago 

Itaix) F VOLINI M D , F A C P • and Hass Popper, \1 D , Pn D f 

CASE 1 DnTRnCUUTIS OF TIIE COLON, OLD RHEUMATIC HEART 
DISEASE AND HEPATITIS 

Db Italo F Voust This patient (PM 849~46) a white woman 
aged 49 gave a negabve past history eicept for dyspnea on exertion 
for three years and \ancose xeins for five years 

About two years pnor to the patient a hospital admission she began to com 
plain of nausea dyspepsia and intolerance to fatty foods About a year ago she 
developed swelliog of the legs and abdomen wtuch lasted for one oiooth and then 
* \ I ' ' ’ " 


stools In the year pnor to her hospital admission she had lost 100 pounds 

Phys cal examinaCon revealed an emaciated pabeot who did not appear acutely 
II her temperature was S94* F pube 120 respirations 24 and blood pressure 
140y"0 The head and neck were essentially negative except for an ictenc tinge of 
the sclerae There were fine crep taut rales in the bases of both lungs with some 
bronchial breathing in the right lower and left upper lobes The heart was en 


present there were 20 400 white blood celt with a dilierential count of yl l«i 
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was marked distention of the sinusoids In the center of the lobules 
the h\er cells re%ealed marked degenerative changes They had tn 
^ r < > w . 1 !<- „(r 11 _ 1 « x„ «*Tldate 

with 

vhich 

* oneal 

pus However, the marked central congestion simulating the picture 
seen m heart failure can also be explained by shock The large spleen 
weighing 400 gm shows a chronic irritation with dilatation of the 
sinusoids and marked cellular proliferation of the endothelial cells 
The heart was somewhat enlarged the apex heiflg fonned by the 
left ventricle The mitral ostium was narrowed the leaflets thickened 
the chordae tendinae were fused Also, the aortic valve revealed fibro 
plastic deformity typical of an old rheumatic process 
There was one other finding in this case which is of particular 
interest to the surgeon namely, a peptic esophagitis We have seen 
quite often recently this superficial or deeper digestion of the esopha 
geal mucosa It is produced by regurgitation of stomach content It 
IS also believed that intubation procures like that of Wangensteen 
may cause such a lesion which in our case was rather extensive and 
extended through the mucosa (Fig 85 B) 

In correlating the anatomical ana clinical findings we have a woman 
who complained for three years of cardiac distress with episodes of 
decompensation apparently due to right heart failure edema and 
dscifes They appeared repeatedly and disappeared as a result of 
cardiac treatment We would like to correlate these symptoms with 
the chronic rheumatic heart changes For several years she had some 
vague gastrointestinal symptoms which were not given much con 
sideration we now associate them with the gradually developing 
dweiUcwhtis 

Diverticula are not uncommon They develop mostly in the sig 
mold primarily in elderly people and especially m women They are 
usually considered as a result of an increased pressure due to consti 
pation mucosa and submucosa are pressed through weakened spots 
of the mucosal layer usually around vessels thus giving rise to the 
gradually enlarging saccular pseudodiverticula Passive congestion or 
heart failure may be a contributing factor Most of the patients have 
no symptoms but sometimes there may be chrome inflammation fn 
and around diverticula and the developing fibrosing perisigmoiditis 
causes s>Toptoms clinically very much like carcinoma Rarely how 
r 1 s early (be 

le free pen 

- - ui. taueu to respond to medical 

treatment and progressive swelling of the abdomen developed We 
assume that at this time the patient developed a chronic peritoneal 
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which conuniinicated with the free abdominal cavity and through a 
small hole %vith the lumen of the sigmoid On closer }nspect 2 oo of the 
latter, a large number of diveiticiiU were found, about 4 to 5 mm m 
length They were really fiseudodiverttcula because only mucosa and 
submucosa and not the entire wall participated in their formation 
As IS usually the case, formed feed matenal and fecalitbs were 
impacted in them as could be seen on inspection from the mucosa 
(Fig. 84 ) One of these diverticula perforated, not too recently, caus 
ujg a subacute pentonitis, which apparently was several weeks old 



Fig 84 .-Psfudodjverbcula of Ike Jigmoid The eotijoces ate marked b> papei 
ittows The perforated di>«1ictiluin « pfobei 
Fig 85 •“A, £rteiwi« central oeetosis of the Ittor The Inez cel} cords lo Ibe 
mvoJved area ha'C disappeared and only a few aouclear cell fragments are seen 
between the collapsed conneOtne tissue framenoik B Peppe esophagitis The 
mucosa a^ greater parts of the submucosa ate partially digested The superficial 
layers of the former are missing 


a lesult, we found evidence of chronic automtowcation For m 
stance the cell cords of the adrenal cortex were separated by edema 
’ , , T ^ « ,T,rf fhpif centers lutnma were 


ily eutiogeoous toxins 
iikr picture has been 

So CTI JO weista Hit M«™t eim bimt .nd o« 
Sef*!! lobolM traxhap rme eng?OTled HuBrog,»iry, Here 
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There may be single lesions of di\erticulitis elsewhere, for instance, 
m the cecum with acute rupture or in the small bowel or in the esoph 
agus We have operated upon a perforation of an enormous di\ erticu 
lum of the jejunum and of the duodenum 

Dr \'olini Dr Leonard Cardoo, the attending physician, will dis 
cuss this case 

Dr Leonard Cahdon This patient did not present the clinical 
picture of peritonitis until shortly before her death The progressive 
ascites and edema of the sacrum and legs were ascribed to failure 
of the obviously organically diseased heart Peritoneal carcinomatosis 
secondary to a primary lesion in the stomach or ovary was also con 
sidered The patient was never strong enough for gastrointestinal 
t ray study It was not until the last fort> eight hours of her life that 
signs of peritonitis appeared There are two possibilities 
The most likely is that a sterile cardiac ascites was secondarily in- 
fected by die superimposed sigmoid diverticulitis Or recurrent minute 
perforations with slow and minimal leakage could produce low grade 
inflammatory pentonitis w ith recurrent episodes of ascites which re 
solved spontaneously as the perforations healed and local peritoneal 
immunity developed It seems reasonable to speculate that in patients 
with previously asymptomatic and silent colonic divertjculosis who 
develop cardiac failure chronic passive congestion and edema of the 
tissues about the orifices of the diverticula constricting and obstruct- 
ing them and interfering with their drainage, and tlie prolonged bed 
rest, constipation and ev en fecal impaction common in these patients 
producing fecal stasis retention and inspissation in the diverticula 
combine to favor the development of diverticulitis and perforation 

Dr VouNi The peritonitis was diagnosed in addition to the heart 
disease and hepatitis The cause of the pentonitis could not be ad 
duced from the evidence presented nor was it possible to secure 
further necessary evidence Because of the seriousness of the com 
bined lesions it is evtremely doubtful whether any therapy could 
have changed the course of events in this pabent 

CASE 11 SACCEEAR A>E13R^SM OF THE LEFT BRANCH OF THE 
HEPATIC ARTERl 

Dr ItaloF Vouni Tim 61 year old white (P\I llOS-46) house 
wife was admitted to Cook County Hospital on September 23 1949 
with a three-dav history of severe epigastnc pam laundice and tarry 
stools 




£66 


mto F uass fopfeu 


irritation due to the Jhl} tvdl emend JeaV and the tvaUedoff abscess 
Sharp pains nausea and vomiting appear but the bowel movements 
are still normal She loses tvagh^ tecomes anoreuc but is stiO not 
acutely ill and the process is masked by the ascites However, dehy 
dratjon develops inSicoled b} tile hi^ red blood cell coun^ and 
bypoprolememia is found due to unpaired intestinal absorption The 
high white blood cell count results from the peritoneal irritation 
Finally she becomes ictenc scrurn protein nitrogen nses and the 
liver fails apparently as a result of endogenous fotjns as well as shock 
this liver damage being the ultimate cause of death 
Db \oijmi Pr Karl Mejer will discuss the clinical and surgical 
aspects of this disease 


School Cited instances of dnerticulosis m which the patients had been 
kept comfortable on medical management for over thirty years 
Diverticula may show perforation spasm or obstruction Slow per 
{oration may occur accompanied by lower abdominal distress con 
stipation and sometimes diarrhea there may be tenesmus fever and 
leukocytosis in recurring bouts The fluesfton comes up-what to do* 
Tapping of a nonlocalized abscess is dangerous so we put the patients 


the presence of nausea and vomiting Waageuviieu - - 

vn ifp bac to the site may be recommended M^t drainage operations 


nrefer to do a prosimai uamrusc uo w « , , ^ 

recostomy is done however we bebeve the mortality with dw latter 
nrocedure is higher \te allow the patient to go along for three to 
Rve months with ckostomy funchomng If the obstnsctioa does not 
fi™ of foo mook Sbroo> a martloo » oo 

rare otxas.on .nd.oted a! lo a earcoioma 
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OperaM «« dnidti upon, ml ''l* '"'f "f 

hmns Bod olhn supportiv, rntBsoie,. sfe w*. opmttd ppop An empyrn a».d 


dram from the chnlecidtostomy wVm, wid on Pm sevenlVi pc^topMaP\e day tl«r 


■ <u*cuiL>«i lu i»*u, igiiy-»«v«ii oays alter net u« aamission to Cook Countv 
Hospital 

This IS a long and dramatic history characterized by episodes of ‘ 
upper abdominal pain, mtermittent obstnicbve jaundice and symp- 
toms of shock associated with massive hemorrhages The etsangui- 


radicles seemed involved for which cholecystostomy was performed 
under hazardous surgical circumstances Extensive investigation for 
the presence of any type of contnbubng hemonhagic disease failed 
to disclose any evidence The operative procedure did not add much 
knowledge to the cause of the hemorrhages which persisted and pro 
duced death 

Dr Popper will now reveal his findings 

Dn Hans Popper At autopsy, very little jaundice was seen The 
interest in a patient wnth such a history concentrates upon the liver 
It was larger than usual, brown red in color, not icteric The Erst in- 
cision revealed in the depth of the liver, left of the middle line, a 
large cav ity of almost hen s egg size which w-as filled with a lamellated 
red and brown blood clot The cavity had a thin fibrous wall to which 
the clots firmly adhered The rest of the In er show ed, except for some 
brown discoloration around the cavity, a normal lobular pattern Fur- 
ther dissection revealed tliat the left mam branch of the hepatic duct 
was markedly dilated and contained some recent blood clot It conj- 
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findings were a slightb' enlirged heart and a blood pressure of 
190/90 \\ ith symptomatic therapy she unpro ed, and after a three weeks hosp tal 
sUy^she wm discharged on February S4 1948 


onset of her illness eght months ago the patents past med csl surgical and 
family h stories were essenbally negative 

Phys cal exarrunabon upon admission leveaWd a well nouiuhed well-developed 
elderly white woman who was aneoi c and quest onably jaund ced but did not 
appear acutely ilL Her temperature was 99i F pulse 84 lespirat oiu 24 and 
blood_pressure 140/80 Exam naboo of the head and neck was essentially pega 


The remainder of the phys cal findings includ ng the eeurotog e and pelvic was 
negata e 


trram) and atropine 05 mg n gran) relieved Her symptons oui ue u 
mom ng t was found that she had becoine markedly jaund ced Pa enteral vitam n 
K was then added to her therapy The roDovnng day the pabent had another atta k 
nf severe ep gastnc pain This time she appeared to be n si nek w l/i a coM 
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hepabc artery was traced into this cavity (Fig 3, B) It, then, repre- 
sents a saccular aneurysm of the left branch of the hepatic artery. 

-• « • . f .u . -11 ♦!,« C..C did not reveal much 

ense connective tissues 
hie a wall of an artery 

Ihere was some ceiiujjr iiiuiuauuJi um jiot much inflammatory 
change (Fig 87) The h\er structure around the aneurysm was de 
stroyed by hemorrhage, blood apparently iiad dug its way into the 
parenchyma In the vicinity, there was extensive necrosis of the paren- 
chyma Furthermore, infiltration of the periportal fields associated 
with proliferation of the bile duct, both apparently due to irritation 
from hver cell breakdown products, was present Further away from 
(he aneurysm, the hver cell cords revealed some disassociation and 



Fig 87— Histologic picture of the diverticulum «{ the hepatic artery Tlie wall 
u formed by a dense connective tissue with hole inflammatory infiltration The 
inner surface is covered by blood clots m orgamzaUon 

necrobiosis Tliese central lobular toxic changes are best explained by 
the anemia 

The mtrahepatic bile ducts were not dilated However, the main 
hepatic duct was sliglitly so, as was the common duct, and, in both, 
liquid blood clots were found Tliey were also seen in the cystic duct, 
in the papilla of Vater, m the stomach and intestine The patient ob 
Mously bled to death from a hemorrhage due to a rupture of an 
aneurysm of the hepatic artery into a branch of the hepatic duct 
Around die gallbladder, whidi showed a recent cholecy stostomy. 
there were fibious adhesions Its wall was thickened and revealed 
gross and microscopical evidence of dironic inflammation 
pie spleen was enlarged, hypercmic and hyperplastic due to so- 
called posthemorrhagic softeiung The brain showed degenerative 
changes apparently caused by chronic anemia 



Fig £6 -A, Cut surface of liver retealine the Urge diverticuluni filled wjth 
blood eloVs The conwnumM.tion ^«h a diUled branch of the left hepatic duct is 
probed B, View the diverticuhira from the tafinor surface The commonl 
cation with the left branch of the hepatic artery is indicated as well as the 
opening of the cystic duct soto the shghtbt dilated common duct 

Diumcated through a small opening with Uie desenbed cavity (Fig 
86 A) This cavity reached almost to the inferior surface of the liver 
but was still covered by the hver capsule The left branch of the 
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was done but the aneurysm within the liver could not be seen As a 
result o{ several more attacks, clmactenied by the menboned triad 
the pabent bled to death 

Db Vouni Dr Manuel Lichtenstein wUl now discuss the surgical 
aspects of the presentabon 

Db Manotl LiCirrENSTEiN This vs a rare condition and is surgically 
significant because of diagnosis and therapy Even at operabon the 
diagnosis may be missed If you can picture in the right upper quad 
rant just beneath the h\er a large blood clot in the vicinity of the 
bile duct and the vessels you can understand the hesitation of even 
the boldest surgeon to probe the mass Oiw» you make a hole in this 
mass and blood comes out it comes out faster than you can stop it 
or pour it back into the patient Most of these cases have been diag 
nosed at postmortem examination 
A number of symptoms and signs are found in common m all of 
these patients Most of them have pain half of them luve hemorrhage 
in the form of hematemesis or melena Among the eighty five cases 
reported paroxysmal pain m the right upper quadrant or epigastrium 
was found m fifty eight hemorrhage m forty jaundice of an obslruc 
tive nature in thirty six and suty seven of the eighty five had a rup 
ture of the aneurysm into the abdominal cavity extrahepatic ducts 
duodenum gallbladder portal vein or stomach The first symptom 
may be shock due to rupture of the aneurysm with exsangulnation 
Even in the thirty cases with operation the diagnosis was usually not 
made because the ranty of the condition makes it difficult to keep it 
m mind since pain jaundice and hemorrhage are common symptoms 
in many other conditions 

At operation the treatment would be proximal hgation with 
excision of the aneurysm This is possible if the aneurysm is small has 
arisen from the cystic artery and has not perforated With removal 
of the gallbladder the patient can be cured The hgation of an inter 
hepatic aneurysm is not always successful because the liver cannot 
sunive loss of its blood supply Six of ten patients in whom the 
hepatic artery has been ligat^ accidentally died from hepatic necrosis 
and the remainder did not get well Therefore ligabon of a large ves 
scl does not guarantee cure Other vessels than the celiac axis may 
sometimes supply the hver for instance the superior mesenteric 
artery In such an instance ligabon of the mam vessel may not be 
followed by necrosis In only one case on record the aneurysm was 
dissected out the mam v esse] ligated and the patient survived but we 
do not have details of tlie accessory blood supply in this case 
In conclusion this is a rare coadibon difficult to diagnose even at 
operation except on suspicion and beneficial treatment is rarely 
possible 
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\s to inadwital findings, there sn-as a nuld artencsdeross m keep- 
ing with the preceding historv of b\-pcrtensioa 
The question as to the etiologv of the aneim'snj arises. \Iam fac- 
tors base been menbaaed in similar cases, but do cot apph n tLs 
one e ha>e no hirtorj of trauma, ne do not find arteriosclerosis nor 
s»-as there esadence of sxphihs or diolehthiasis. Infection is the most 
common cause of such a conditioa. In our case. possjb3> the call 
bladder svas the source. The pabent. seseral tnonis auo, bad pain m 
the nidit upp« qnadrant assocuted with leulocs-tosis and that maj 
indicate a choleo^tis although the CrahaiC'Cole test at that tune 
was normal. Nev-ertheless, «e are of the opinion that the cicJecx-s 
titis «as the caase of the aneur\-sin. 

The clinical mnptoms aere charactensbc as judsed from cases 
prtmousl> reported There was cohcks pain. Hair can w ciplain 
this pain’ It could be caused other hn biharv obstmebon or more 
probabK the hnnorrhace within the In-er stretched the ratb-r <en- 
sibio GIissoiis capsule. The second s\mptom is jaundice The re- 
sults of the liNCt function tests indicate this was on ohstnictne 
tipeofja «* • . * ’ " ’ 

b) nmke • 
teroh %nc 

funcboa * ' • « 

bon, thjmol tuibidit). diolesterol ester nbo and prothrombm tane 
were bornul and oni' occasieinaD% was the aIbu.Tna-c5obnhn ratio 
Icjwered. The elc'^aboa of the oonproleui ni&ogen was produced b\ 
the iDtesbtul hemorrhace The transient obs^cbi-e jaundice 'ni' 
apparenll) caused bi blood dots wiUua the ducts. When tie clots 
passed, the jaundice suhsidedL The thud mnptcrn usualli listed is 
, • V ... — a. V aV XI U) oui tsjse due to the pe^r>- 

■ ■ 1. The fourth cardinal sTjnptom 

• was absent m our pabent siace 


In an attempt to conelatr cbnicai and autopsi fiadjn''s, we note 
that abdonunal pain first occurred ten months before death. Posihh 
this actrompamed the first pcrfoiabon thoudi it ina\ pisl as wpB ha\e 
been due to a choleciPbs. The attending phi-sjoan thought of a 
urolooc disease but no charactensbc findings were eiated. The 
mbent was then comfortabje for eight months. Tivo months before 
death, she dei-eloped repeatedli the tipieal triad of janndiee. pain. 
intesbnaJ h«Dorrlu"e, appareirtli due to recurrent hemorrhages from 
aneiir>'sm into the duct. In the periods between then, the com 

rrhen a'^ manr taxtv stook were passed and shod, 
a lanarotoinj was perfonned. Blood svas femd m the calh 
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Db Italo F VoLua One must add to the list of possible causes of 
obstrucbve jaundice, then, Ueedmg aneurysm of the hepatic artery 
In addibon, hematcmesis and melena must be also listed The oxygen 
supply to the lixer m the absence of collateral artenal circulation is 
almost wholly dependent upon the hepatic artery, and ligature of 
this xessel for (he cure of hepatic artery aneurysm is frequently 
disastrous where a diagnosis has been made 
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